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What’s New in the Guidelines

The Recommendations for the Use of Antiretroviral Drugs in Pregnant HIV-1-Infected Women and
Interventions to Reduce Perinatal HIV Transmission in the United States guidelines are published in an
electronic format that can be updated as relevant changes in prevention and treatment recommendations
occur. The Panel on Treatment of HIV-Infected Pregnant Women and Prevention of Perinatal Transmission
is committed to timely changes in this document because so many health care providers, patients, and policy
experts rely on this source for vital clinical information.

Major revisions within the last 12 months are as follows:

October 26, 2016

The Perinatal Guidelines text, appendices, and references were updated to include new data and publications
where relevant. Throughout the Perinatal Guidelines, content was revised to refer to expedited HIV testing,
preferably using fourth-generation antigen/antibody expedited HIV tests, in accordance with current Centers
for Disease Control and Prevention (CDC) recommendations. Major changes are summarized below and all
changes are highlighted throughout the guidelines.

1. Preconception Counseling and Care for HIV-Infected Women of Childbearing Age

» Table 3. Drug Interactions Between Antiretroviral Agents and Hormonal Contraceptives was updated
and expanded to include new data and additional content (e.g., contraceptive effects on antiretroviral
therapy [ART] and HIV, clinical studies, justification/evidence for recommendations). More details
can be found in CDC’s U.S. Medical Eligibility Criteria for Contraceptive Use, 2016, http://www.
cdc.gov/mmwr/volumes/65/rr/pdfs/rr6503.pdf.

* Counseling about the potential benefits and risks of starting oral pre-exposure prophylaxis to prevent
HIV acquisition was added to the guidance for preconception care of women living with HIV who
have uninfected partners.

2. General Principles Regarding Use of Antiretroviral Drugs during Pregnancy
» The Panel now recommends that ART should be initiated as early in pregnancy as possible.

* The Panel added a recommendation that providers should initiate patient counseling during
pregnancy about key intrapartum and postpartum considerations, including mode of delivery,
maternal lifelong HIV therapy, postpartum contraception, infant feeding, infant antiretroviral (ARV)
prophylaxis and timing of infant diagnostic testing and neonatal circumcision.

* The initial assessment of pregnant women with HIV infection was updated to include intimate
partner violence-related screening and supportive care and referral of sexual partners for HIV testing
and ARV prophylaxis.

3. Teratogenicity

* The Panel now recommends that—based on the preponderance of studies indicating no difference
in rates of birth defects for first-trimester compared with later ARV exposures— women can be
counseled that ART during pregnancy generally does not increase the risk of birth defects.

» In the past, efavirenz use was not recommended before 8 weeks’ gestational age, because of concerns
regarding potential teratogenicity. Although this caution remains in the package insert, review of
available data has been reassuring that risks of neural tube defects after first trimester efavirenz
exposure are not greater than those in the general population. As a result, the current Perinatal
Guidelines do not include the restriction on efavirenz use before 8 weeks’ gestation, consistent with
both the British HIV Association and World Health Organization guidelines for use of ARV drugs in
pregnancy. Importantly, women who become pregnant on suppressive efavirenz-containing regimens
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should continue their current regimens.

Combination Antiretroviral Drug Regimens and Pregnancy Outcome

This section was updated to include new studies, and content was reorganized and presented as a
summary with new subsections that discuss the potential mechanism of preterm birth associated with
ART and the evidence for additional other pregnancy outcomes potentially associated with ART (i.e.,
low birth weight, small for gestational age, and stillbirth).

Recommendations for Use of Antiretroviral Drugs during Pregnancy

Although in general, the same regimens recommended for treatment of non-pregnant adults should
be used in pregnant women, the Panel has added “if appropriate drug exposure is achieved during
pregnancy” to other considerations (e.g., adverse effects for women, fetuses, or infants that outweigh
benefits).

The Panel recommends that in most cases, women who present for obstetric care on fully suppressive
ARYV regimens should continue their current regimens unless the regimen includes didanosine,
stavudine, or full-dose ritonavir.

Table 6: What to Start: Initial Combination Regimens for Antiretroviral Naive-Pregnant Women
was updated with new recommendations for initial therapy.

Zidovudine/lamivudine was changed from a Preferred to an Alternative dual nucleoside reverse
transcriptase inhibitor (NRTT) combination for ARV-naive women, because it requires twice-daily
dosing and is associated with higher rates of mild-to-moderate adverse effects than Preferred NRTI
combinations.

The Panel has removed efavirenz from the Preferred agents list; it is now classified as Alternative.
The change was principally related to the association of efavirenz with neurological adverse effects.
However, the Panel recommends that women who become pregnant on suppressive efavirenz-
containing regimens should continue their current regimens and notes that efavirenz may be suitable
for women who desire a once-daily fixed-dose combination regimen and who tolerate efavirenz
without adverse effect.

Safety and PK data about the use of tenofovir alafenamide in pregnancy are insufficient to
recommend this medication for use in initial regimens for ARV-naive women.

Table 8: Antiretroviral Drug Use in Pregnant HIV-Infected Women: Pharmacokinetic and Toxicity
Data in Human Pregnancy and Recommendations for Use in Pregnancy and Appendix B: Safety
and Toxicity of Individual Antiretroviral Agents in Pregnancy

These sections were updated with new data for cobicistat, darunavir, efavirenz, elvitegravir,
enfuvirtide, lopinavir, maraviroc, raltegravir, zidovudine. A new section was added for tenofovir
alafenamide (TAF), an oral product of tenofovir, based on FDA approval of 3 fixed-dose combination
products that contain TAF. No data are currently available about the use of TAF in pregnancy.

HIV-Infected Pregnant Women Who Have Never Received Antiretroviral Drugs (Antiretroviral
Naive)

The section was updated in accordance with changes in Recommendations for Use of Antiretroviral
Drugs in Pregnancy (see Table 6: What to Start: Initial Combination Regimens for Antiretroviral
Naive-Pregnant Women).

The section now includes a statement that zidovudine monotherapy during pregnancy is no longer

recommended because of the clear health benefit of ART to the mother and for the prevention of
perinatal transmission of HIV.
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9. HIV-Infected Pregnant Women Who Are Currently Receiving Antiretroviral Drugs

HIV-infected women may present for prenatal care on ART regimens that include ARV drugs that
lack significant experience in pregnancy, with limited data on pharmacokinetics and safety. Providers
are encouraged to consult with an HIV perinatal specialist before considering altering a regimen that
is achieving full viral suppression and is well tolerated.

Providers should make every effort to report all ART exposures in pregnant women to the
Antiretroviral Pregnancy Registry, because little is known about the use of newly approved drugs in
pregnancy.

10. Antiretroviral Drug Resistance and Resistance Testing in Pregnancy

Previous versions of the Perinatal Guidelines have provided guidance for situations in which

women stop their ART regimen postpartum. However, the Panel strongly recommends that ART
regimens, once initiated, not be discontinued. If a woman desires to discontinue ART after delivery, a
consultation with an HIV specialist is strongly recommended.

11. Lack of Viral Suppression

Suppression of HIV RNA to undetectable levels should be achieved as rapidly as possible in
pregnancy; both HIV-RNA level and timing of ART initiation have been independently associated
with perinatal transmission.

In the setting of acute HIV infection in pregnancy the rate of viral decline following ART initiation
may be significantly slower than among those with chronic HIV infection, after adjustment for
baseline CD4 count; strategies to accelerate viral decline may be considered, in consultation with
HIV treatment experts.

12. Special Populations: HIV/Hepatitis B Virus Coinfection

Because all pregnant women newly diagnosed with HIV should begin ART as soon as possible,
they should also be screened as soon as possible for hepatitis B virus (HBV) because ART in HIV/
HBV-coinfected pregnant women should include tenofovir disoproxil fumarate plus lamivudine or
emtricitabine.

Women should be counseled on the importance of continuing anti-HBV medications indefinitely,
both during and after pregnancy.

13. HIV-2 Infection and Pregnancy

Pregnant women with HIV-1 and HIV-2 coinfection should be treated as per guidelines for HIV-1
mono-infection, but using ARV drugs to which HIV-2 is sensitive.

A regimen with two NRTIs and an integrase strand transfer inhibitor was added to the prophylactic
regimens recommended for all HIV-2-infected pregnant women.

No randomized clinical trials have been performed to address when to start treatment or what is the
optimal treatment for HIV-2 mono-infection.

14. Pregnancy in Women with Perinatal HIV Infection

The management of prenatal care and general principles of ART and HIV management do not differ
between pregnant women who were perinatally infected and those who acquired HIV infection
postnatally. With appropriate ART, prenatal management and when optimal viral suppression is
attained, the risk of perinatal transmission does not appear to be increased in women who acquired
HIV perinatally.

Optimal ART regimens should be selected on the basis of resistance testing, prior ART history, and
minimization of pill burden just as the same guiding principles are used for heavily ART-experienced
adults.
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* The benefits from drugs with limited experience for use in pregnancy may be needed due to extensive
resistance. Consultation with experts in HIV and pregnancy is recommended.

15. Intrapartum Antiretroviral Therapy/Prophylaxis Care

* The recommendations for testing women who present in labor with unknown HIV status were
updated to reflect current CDC testing algorithms.

* The Panel added a bulleted recommendation to emphasize that women testing HIV positive on initial
screening during labor should not breastfeed until HIV infection has been ruled out.

16. Transmission and Mode of Delivery

* In women on ART with HIV RNA <1,000 copies/ml, duration of ruptured membranes is not
associated with an increased risk of perinatal transmission, and vaginal delivery is recommended.

17. Other Intrapartum Management Considerations

* Artificial rupture of membranes (ROM) performed in the setting of ART and virologic suppression
is not associated with increased risk of perinatal transmission and can be performed for standard
obstetric indications.

18. Postpartum Care

* The Panel added a recommendation that women with a positive rapid HIV antibody test during labor
should not breastfeed unless a confirmatory HIV test is negative.

19. Infant Antiretroviral Prophylaxis

* The Panel recommends a 4-week zidovudine prophylaxis regimen for full-term infants when the
mother has received a standard combination ART regimen during pregnancy with sustained viral
suppression.

* The Panel recommends a 6-week course of combination ARV prophylaxis regimen for all infants at
higher risk of HIV transmission including those born to mothers who have received no antepartum
or intrapartum ARV drugs, intrapartum ARV drugs only, or who have received combination ARV
drugs and do not have sustained viral suppression. The Panel was unable to reach clear consensus on
the specific ARV prophylaxis regimen in these infants, but options are listed in an update of Table 7.
Neonatal Dosing for Prevention of Perinatal Transmission of HIV.

June 7, 2016

1. Appendix B: Safety and Toxicity of Individual Antiretroviral Agents in Pregnancy and Table 8:
Antiretroviral Drug Use in Pregnant HIV-Infected Women: Pharmacokinetic and Toxicity Data in
Human Pregnancy and Recommendations for Use in Pregnancy were revised to incorporate new data
and publications, where available, Food and Drug Administration drug label changes, and new fixed dose
combination formulations. Updates were made to the following drug sections: Atazanavir, Dolutegravir,
Emtricitabine, Fosamprenavir, Indinavir, Lamivudine, Nelfinavir, Nevirapine, Rilpivirine, Ritonavir,
Saquinavir, Stavudine, Tenofovir, and Tipranavir. There were no major changes related to management
of these drugs during pregnancy.

April 29, 2016
1. Appendix B: Safety and Toxicity of Individual Antiretroviral Agents in Pregnancy and Table 8:

Antiretroviral Drug Use in Pregnant HIV-Infected Women: Pharmacokinetic and Toxicity Data in
Human Pregnancy and Recommendations for Use in Pregnancy were revised.

a. The Abacavir, Etravirine and Didanosine sections were updated to include new data and publications,
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including Food and Drug Administration label updates.

b. The Amprenavir, Delavirdine, and Zalcitabine sections were removed from the guidelines as they
are no longer available in the United States. Additional information on these drugs can be found in
the Recommendations for the Use of Antiretroviral Drugs in Pregnant HIV-1-Infected Women and
Interventions to Reduce Perinatal HIV Transmission in the United States archives.
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Introduction (Last updated October 26, 2016; last reviewed October 26, 2016)

Recommendations regarding HIV screening and treatment of pregnant women and prophylaxis for perinatal
transmission of HIV have evolved considerably in the United States since the mid-1990s, reflecting
changes in the epidemic and also in the science of prevention and treatment. With the implementation of
recommendations for universal prenatal HIV counseling and testing, antiretroviral (ARV) prophylaxis,
scheduled cesarean delivery, and avoidance of breastfeeding, the rate of perinatal transmission of HIV has
dramatically diminished to 2% or less in the United States and Europe.'? In response to this success, the
Centers for Disease Control and Prevention has developed a goal of eliminating perinatal HIV transmission
in the United States, defined as reducing perinatal transmission to an incidence of <I infection per 100,000
live births and to a rate of <1% among HIV-exposed infants.?

The annual number of pregnancies among HIV-infected women in the United States appears to be increasing,
as routine use of antiretroviral therapy (ART) results in HIV-infected women living longer, healthier lives.* A
focus on appropriate overall medical care for HIV-infected women is the best way to prevent HIV infection
of infants, including comprehensive reproductive health, family planning and preconception care services,
optimization of HIV treatment, and maintenance of care for HIV-infected women between pregnancies. A
critical component of prevention of perinatal HIV transmission is ensuring the use of ART to maximally
suppress viral replication as early as possible during pregnancy or, ideally, prior to conception.

These guidelines update the August 6, 2015 Recommendations for Use of Antiretroviral Drugs in Pregnant
HIV-1-Infected Women for Maternal Health and Interventions to Reduce Perinatal HIV Transmission in the
United States (Perinatal Guidelines). The Department of Health and Human Services Panel on Treatment
of HIV-Infected Pregnant Women and Prevention of Perinatal Transmission (the Panel), a working group
of the Office of AIDS Research Advisory Council (OARAC), develops these guidelines. The guidelines
provide health care providers with information for discussion with HIV-infected pregnant women to enable
collaborative informed decision making regarding the use of ARV drugs during pregnancy and use of
scheduled cesarean delivery to reduce perinatal transmission of HIV. The recommendations in the guidelines
are accompanied by discussion of various circumstances that commonly occur in clinical practice and the
factors that influence treatment considerations. The Panel recognizes that strategies to prevent perinatal
transmission and concepts related to management of HIV in pregnant women are rapidly evolving and will
consider new evidence and adjust recommendations accordingly. The updated guidelines are available from
the AIDSinfo website (http://aidsinfo.nih.gov).

The current guidelines have been structured to reflect the management of an individual mother-child pair
and are organized into a brief discussion of preconception care followed by principles for management of
a woman and her infant during the antepartum, intrapartum, and postpartum periods. Although perinatal
transmission of HIV occurs worldwide, these recommendations have been developed for use in the United
States. Alternative strategies may be appropriate in other countries.
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Guidelines Development Process

Table 1. Outline of the Guidelines Development Process

Topic

Comment

Goal of the Guidelines

Provide guidance to HIV care practitioners on the optimal use of antiretroviral (ARV) agents in pregnant women
for treatment of HIV infection and for prevention of perinatal transmission of HIV and management of HIV-
exposed infants in the United States.

Panel Members

The Panel is composed of approximately 30 voting members who have expertise in management of pregnant
HIV-infected women (e.g., training in obstetrics/gynecology, infectious diseases, or women'’s health) and
interventions for prevention of perinatal transmission (e.g., specialized training in pediatric HIV infection) as
well as community representatives with knowledge of HIV infection in pregnant women and interventions

for prevention of perinatal transmission. The U.S. government representatives, appointed by their agencies,
include at least one representative from each of the following Department of Health and Human Services
agencies: the Centers for Disease Control and Prevention (CDC), the Food and Drug Administration (FDA),
the Health Resources and Services Administration (HRSA), and the National Institutes of Health (NIH).
Members who do not represent U.S. government agencies are selected by Panel members after an open
announcement to call for nominations. Each member serves on the Panel for a 3-year period, with an option
for re-appointment. The Panel may also include liaison members from the Perinatal HIV Hotline, the American
Academy of Pediatrics’ Committee on Pediatric AIDS, and the American College of Obstefricians and
Gynecologists. A list of all Panel members can be found on page ix of the guidelines.

Financial Disclosures

All members of the Panel submit a written financial disclosure annually reporting any association with
manufacturers of antiretroviral drugs or diagnostics used for management of HIV infections. A list of the latest
disclosures is available on the AIDSinfo website (http:/aidsinfo.nih.gov).

Users of the Guidelines

Providers of care to HIV-infected pregnant women and to HIV-exposed infants

Developer

Panel on Treatment of HIV-Infected Pregnant Women and Prevention of Perinatal Transmission—a working
group of Office of AIDS Research Advisory Council (OARAC)

Funding Source

Office of AIDS Research, NIH

Evidence for The recommendations in these guidelines are generally based on studies published in peer-reviewed journals.

Recommendations On some occasions, particularly when new information may affect patient safety, unpublished data presented
at major conferences or prepared by the FDA and/or manufacturers as warnings to the public may be used as
evidence to revise the guidelines.

Recommendation See Table 2.

Grading

Method of Synthesizing | Each section of the guidelines is assigned to a small group of Panel members with expertise in the area of

Data interest. A structured literature search is conducted by a representative from the Francois-Xavier Bagnoud

Center (through funding from HRSA) and provided to the Panel working group. The members review and
synthesize the available data and propose recommendations to the entire Panel. The Panel discusses

all proposals during monthly teleconferences. Proposals are modified based on Panel discussion and

then distributed, with ballots, to all Panel members for concurrence and additional comments. If there are
substantive comments or votes against approval, the recommended changes and areas of disagreement
are brought back to the full Panel (via email or teleconference) for additional review, discussion and further
modification to reach a final version acceptable to all Panel members. The recommendations in these final
versions represent endorsement from a consensus of members and are included in the guidelines as official
Panel recommendations.

Other Guidelines

These guidelines focus on HIV-infected pregnant women and their infants. Other guidelines (all available on
the AIDSinfo website http://www.aidsinfo.nih.gov) outline the use of ARV agents in non-pregnant HIV-infected
adults and adolescents; use of ARV agents in HIV-infected infants and children; treatment and prevention of
opportunistic infections (Ols) in HIV-infected adults and adolescents, including pregnant women; treatment
and prevention of Ols in HIV-infected and HIV-exposed children; and treatment of people who experience
occupational or non-occupational exposure to HIV). Preconception management for non-pregnant women of
reproductive age is briefly discussed in this document. However, for more detailed discussion on issues of
treatment of non-pregnant adults, the Working Group defers to the designated expertise offered by Panels that
have developed those guidelines.
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Guidelines Development Process

Table 1. Outline of the Guidelines Development Process, cont’d

Update Plan The Panel meets monthly by teleconference to review data that may warrant modification of the guidelines.
Updates may be prompted by new drug approvals (or new indications, new dosing formulations, and/or
changes in dosing frequency), significant new safety or efficacy data, or other information that may have a
significant impact on the clinical care of patients. In the event of significant new data that may affect patient
safety, the Panel may issue a warning announcement and accompanying recommendations on the AIDSinfo
website until the guidelines can be updated with appropriate changes. Updated guidelines are available on the
AIDSinfo website (http://www.aidsinfo.nih.gov).

Public Comments A 2-week public comment period follows release of the updated guidelines on the AIDSinfo website. The Panel
reviews comments received to determine whether additional revisions to the guidelines are indicated. The
public may also submit comments to the Panel at any time at contactus@aidsinfo.nih.gov.

Key to Acronyms: ARV = antiretroviral; FDA = Food and Drug Administration; HRSA = Health Resources and Services Administration; NIH =
National Institutes of Health; OARAC = Office of AIDS Research Advisory Council

Basis for Recommendations

Recommendations in these guidelines are based on scientific evidence and expert opinion. Each
recommended statement is rated with a letter of A, B, or C that represents the strength of the
recommendation and with a numeral I, II, or III, according to the quality of evidence.

Table 2. Rating Scheme for Recommendations

Strength of Recommendation Quality of Evidence for Recommendation

A: Strong recommendation for the statement I: One or more randomized trials with clinical outcomes and/or validated

laborat dpoint
B: Moderate recommendation for the statement aborafory endpoints

II: One or more well-designed, nonrandomized trials or observational

C: Optional recommendation for the statement cohort studies with long-term clinical outcomes

llI: Expert opinion
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Preconception Counseling and Care for HIV-Infected Women of
Childbearing Age (Last updated October 26, 2016; last reviewed October 26, 2016)

Panel’s Recommendations

+ Discuss childbearing intentions with all women of childbearing age on an ongoing basis throughout the course of their care (Alll).
+ Provide information about effective and appropriate contraceptive methods to reduce the likelihood of unintended pregnancy (Al).

+ During preconception counseling, include information on safer sexual practices and elimination of alcohol, tobacco, and other drugs of
abuse; if elimination is not feasible, appropriate treatment (e.g., methadone) should be provided (All).

+ All HIV-infected women contemplating pregnancy should be receiving antiretroviral therapy (ART), and have a plasma viral load below the
limit of detection prior to conception (All).

+ When selecting or evaluating ART for HIV-infected women of childbearing age, consider a regimen’s effectiveness, a woman'’s hepatitis B
status, teratogenic potential of the drugs in the ART regimen, and possible adverse outcomes for the mother and fetus (All).

+ HIVinfection does not preclude the use of any contraceptive method (All). However, drug-drug interactions between hormonal
contraceptives and ART should be taken into account.

Rating of Recommendations: A = Strong; B = Moderate; C = Optional

Rating of Evidence: | = One or more randomized trials with clinical outcomes and/or validated laboratory endpoints; Il = One or more well-
designed, nonrandomized trials or observational cohort studies with long-term clinical outcomes; Il = Expert opinion

Overview

The Centers for Disease Control and Prevention (CDC), the American College of Obstetricians and
Gynecologists, and other national organizations recommend offering all women of childbearing age
comprehensive family planning and the opportunity to receive preconception counseling and care as a
component of routine primary medical care. The purpose of preconception care is to improve the health of

each woman before conception by identifying risk factors for adverse maternal or fetal outcomes, providing
education and counseling targeted to patients’ individual needs, and treating or stabilizing medical conditions

to optimize maternal and fetal outcomes.! Preconception care is not something that occurs in a single clinical
visit but, rather, a process of ongoing care and interventions integrated into primary care to address the needs of
women during the different stages of reproductive life. Because more than half of all pregnancies in the United
States are unintended,’® it is important that comprehensive family planning and preconception care be integrated
into routine health visits. Providers should initiate and document a nonjudgmental conversation with all women
of reproductive age concerning their reproductive desires because women may be reluctant to bring this up
themselves.*!> Health care providers who routinely care for HIV-infected women of reproductive age play an
important role in promoting preconception health and informed reproductive decisions.

The fundamental principles of preconception counseling and care are outlined in the CDC Preconception
Care Work Group’s Recommendations to Improve Preconception Health and Health Care. In addition to the
general components of preconception counseling and care that are appropriate for all women of reproductive
age, HIV-infected women have specific needs that should be addressed.!*!® Issues that impact pregnancy
should be addressed before conception during their routine medical care for HIV disease because many HIV-
infected women are aware of their HIV status before becoming pregnant. In addition to the principles outlined
by the CDC Preconception Care Work Group,!” the following components of preconception counseling and
care are specifically recommended for HIV-infected women. Health care providers should:

* Discuss reproductive options, actively assess women’s pregnancy intentions on an ongoing basis
throughout the course of care, and, when appropriate, make referrals to experts in HIV and women’s

health, including experts in reproductive endocrinology and infertility when necessary.!'®!°
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* Counsel on safer sexual practices (including condoms) that prevent HIV transmission to sexual partners,
protect women from acquiring sexually transmitted diseases, and reduce the potential to acquire resistant
strains of HIV.

» Counsel on eliminating alcohol, tobacco, and other drugs of abuse or appropriately treat when elimination
is not feasible.

* Counsel women contemplating pregnancy to take a daily multivitamin that contains 400 mcg of folic
acid to help prevent certain birth defects.

* Educate and counsel women about risk factors for perinatal transmission of HIV, strategies to reduce
those risks, potential effects of HIV or of antiretroviral (ARV) drugs given during pregnancy on
pregnancy course and outcomes, and the recommendation that HIV-infected women in the United States
not breastfeed because of the risk of transmission of HIV to their infants and the availability of safe and
sustainable infant feeding alternatives.

*  When prescribing antiretroviral therapy (ART) to women of childbearing age, consider the regimen’s
effectiveness, an individual’s hepatitis B (HBV) status, the potential for teratogenicity, and possible
adverse outcomes for mother and fetus.?’-2

» Use the preconception period in women who are contemplating pregnancy to modify their ART regimen
to optimize virologic suppression and minimize potential adverse effects (See Table 6).

* Make a primary treatment goal for women who are on ART and who are planning a pregnancy attainment
of sustained suppression of plasma viral load below the limit of detection prior to conception for the
health of the woman and to decrease the risk of perinatal transmission and of sexual transmission to an
uninfected partner.

« Evaluate and manage therapy-associated side effects (e.g., hyperglycemia, anemia, hepatotoxicity) that
may adversely impact maternal-fetal health outcomes.

* Administer all vaccines as indicated (see http://www.cdc.gov/vaccines/acip/committee/guidance/rec-vac-

preg.html and 2013 IDSA Clinical Practice Guideline for Vaccination of the Immunocompromised Host)
including against influenza, pneumococcus, hepatitis B, and tetanus. All HIV-infected women should also

receive Tdap vaccination during each pregnancy.
* All women, including those with HIV infection, should receive Tdap vaccination during each pregnancy.

* Encourage sexual partners to receive counseling and HIV testing and, if infected, to seek HIV care. If
partners of HIV-infected women are uninfected, counsel about the potential benefits and risks of starting
oral pre-exposure prophylaxis to prevent HIV acquisition.

* Offer all women who do not desire pregnancy effective and appropriate contraceptive methods to
reduce the likelihood of unintended pregnancy. HIV-infected women can use all available contraceptive
methods, including hormonal contraception (e.g., pill, patch, ring, injection, implant) and intrauterine
devices (IUDs).? Providers should be aware of potential interactions between ARV drugs and hormonal
contraceptives that could lower contraceptive efficacy (see Table 3 below).

* Offer emergency contraception as appropriate, including emergency contraceptive pills and the copper
IUD. Concerns about drug interactions between ARV drugs and emergency contraceptive pills containing
estrogen and a progestin, or containing levonorgestrel only, may be similar to concerns when those
formulations are used for regular contraception.>* There are no data on potential interactions between
ARV drugs and ulipristal acetate, a progesterone receptor modulator; however, ulipristal acetate is
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predominantly metabolized by CYP3A4, so interactions can be expected.

* Optimize the woman’s health prior to conception (e.g., ensure appropriate folate intake, test for
sexually transmitted infections and treat as indicated, consider the teratogenic potential of all prescribed
medications, consider the option of switching to safer medications).

A World Health Organization expert group reviewed all available evidence regarding hormonal contraception
and HIV transmission to an uninfected partner and recommended that women living with HIV continue

to use all existing hormonal contraceptive methods without restriction.”® However, drug-drug interactions
between hormonal contraceptives and ART should be taken into account (see Table 3).

Data on drug interactions between ARV agents and hormonal contraceptives primarily come from drug
labels and limited studies.?****! Newer data provide some understanding as to the magnitude of changes in
contraceptive drug levels that may reduce contraceptive efficacy. In a study of 570 HIV-infected women in
Swaziland using Jadelle implants, none of the women on nevirapine or lopinavir/ritonavir-based regimens
(n =208 and 13, respectively) became pregnant, whereas 15 women on efavirenz (n = 121; 12.4%) became
pregnant.®’ Scarsi et al reported on 3 groups of HIV-infected Ugandan women (not on ART [17 women],
nevirapine-based ART [20 women], and efavirenz-based ART [20 women]) who had levonorgestrel implants
placed, and had levonorgestrel pharmacokinetic (PK) levels assessed at 1, 4, 12, 36, and 48 weeks post
insertion. The geometric mean ratio of efavirenz in ART-naive patients was 0.53 at 36 weeks and 0.43 at 48
weeks. Three pregnancies (3/20, 15%) occurred in the efavirenz group between weeks 36 and 48, whereas
no pregnancies occurred in the ART-naive or nevirapine groups.*! Hormonal contraceptives can be used with
ART in women without other contraindications. Additional or alternative methods of contraception may be
recommended when drug interactions are known. For women using ritonavir-boosted protease inhibitors
who are on combination hormonal contraceptives (e.g., pills, patches, rings) or progestin-only pills, use of
an alternative or additional method of contraception can be considered since the area under the curve of
hormones may be decreased (see Table 3). Implants generally can be used, but providers can consider use
of an alternative method or recommend the additional use of a reliable barrier method with efavirenz-based
regimens.’’*>* Depot medroxyprogesterone acetate (DMPA) can be used without restriction because of its
relatively higher dose and limited studies that have shown no significant interaction between DMPA and
ARV drugs 2729394

Because no high-quality, definitive studies exist on pregnancy rates among women on different hormonal
contraceptives and ARV drugs, the dosing recommendations in Table 3 are based on consensus expert
opinion. Whenever possible, the recommendations are based on available data regarding PK interactions
between ARV drugs and combined hormonal methods, DMPA, and etonogestrel implants. The smallest
decreases in PK for which an alternative method was recommended were 14% in norethindrone (with
darunavir/ritonavir) and 19% in ethinyl estradiol (with atazanavir/ritonavir). For women using atazanavir
without ritonavir boosting (ethinyl estradiol increase 48%, norethindrone increase 110%), the Panel
recommends use of oral contraceptives containing <30 ug ethinyl estradiol. The Panel on Treatment of
HIV-Infected Pregnant Women and Prevention of Perinatal Transmission did not recommend any change in
ethinyl estradiol dose for etravirine (ethinyl estradiol increase 22%), rilpivirine (ethinyl estradiol increase
14%), or indinavir (ethinyl estradiol increase 25%, norethindrone increase 26%).
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Note: All recommendations in the following table are based on consensus expert opinion. More details can be found in the CDC’s U.S. Medical
Eligibility Criteria for Contraceptive Use, 2016.

Table 3. Drug Interactions Between Antiretroviral Agents and Hormonal Contraceptives (page 1 of 8)

norgestimate LN AUC | 83%;
norelgestromin AUC | 64%%

+ Etonogestrel (in COC) C24 | 61%%*

DMPA:
* No effect on DMPA levels?2

Etonogestrel Implant:
« Etonogestrel AUC | 63%*

LN Implant:
«LNAUC | 47%*

+ LN (emergency contraception) AUC
1 58%*

Changes in ARV Levels and/or

Effects on HIV:

COC:

* No effect on EFV concentrations®

* EFV C12 | 22%; was under
therapeutic threshold in 3/16
subjects®

DMPA;

* No effect on HIV disease
progression®4647
* No effect on EFV concentrations?

LN Implant:

* No effect on HIV disease
progression*!

* Pregnancy rate higher (13%)
in women using COCs and
EFV than COCs alone**#®

* Progesterone >3 (a surrogate
for ovulation) in 3/16%

+ No ovulations®

DMPA:

* No increase in
pregnancy27,43,47,48

+ Low progesterone? 247

Etonogestrel Implant:

* Pregnancy rate higher with
EFV compared with no ART,
but still lower than other
hormonal methods*

* Presumptive ovulation in
5%45

LN Implant:

* 12% pregnancy rate®

* 15% pregnancy rate*!

* Pregnancy rate higher with
EFV compared with no ART,
but still lower than other
hormonal methods*

* No increase in pregnancy
rate*®

contraception in
addition to this
method.

contraception) in
addition to this
method.

. . . Dosing
. Dosing Dosing Dosing :
ARV B3 Contraceptlve_Dr,u g .. . Recommendation/ | Recommendation/| Recommendation/ Re_c<_>mmendat|onl Justification/Evidence
Levels and Contraceptive’s Clinical Studies . . .. Clinical Comment .
Drug Effects on ART and HIV Clinical Comment | Clinical Comment | Clinical Comment for Etonogestrel for Recommendation
for COC/PIR POPs for DMPA? g
Implants
NNRTIs
EFV COC: COC: Consider an Consider an No additional Consider an For COCs, some
* No effect on EE concentrations D Pregnancy rates no alternative method alternative method Contraceptive alternative method studies SUggeSt
+ | active metabolites of difference® or areliable (or a reliable protection is (or a reliable higher pregnancy rate
method of barrier method of barrier | needed. method of barrier and ovulation and

contraception) in
addition to this
method.

decreased progestin
levels. EFV may

decrease, but clinical
significance unclear.

For DMPA, evidence
does not show effects
on pregnancy rate,
ovulation, or DMPA
levels. Also no effect
on HIV disease
progression or EFV
levels.

For implants, some
studies suggest
higher pregnancy
rate and decreased
hormone levels.
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Table 3. Drug Interactions Between Antiretroviral Agents and Hormonal Contraceptives (page 2 of 8)
Effect on Contraceptive Dru LS Dosing LEETE Recorg;s;:gationl
ARV Levels and C puve , g - . Recommendation/ | Recommendation/ | Recommendation/ Clinical C Justification/Evidence
Dru evels and Contraceptive’s Clinical Studies Clinical Comment | Clinical C t| Clinical Comment inical Comment for R dati
g inical Commen or Recommendation
Effects on ART and HIV o for Etonogestrel
for COC/PIR POPs for DMPA?
Implants
ETR EE AUC 1 22%®" COC: No additional No additional No additional No additional For COCs, one study
NE: « No ovulations? contraceptive contraceptive contraceptive contraceptive found no ovulations
= » protection is protection is protection is protection is and no significant
* No significant effect needed. needed. needed. needed. change in progestin
levels.
No evidence on
POCs.
NVP EE AUC | 29%;% EE AUC no COC: No additional No additional No additional No additional For COCs, evidence
change® + No increase in pregnancy contraceptive contraceptive contraceptive contraceptive does not show effects
NE AUC | 18%% rate*3484957,58 protection is protection is protection is protection is needed | on pregnancy rate
1 needed. needed. needed. or ovulations and

Etonogestrel (in COC) AUC
decreased 22%?%

DMPA:

* No significant change?

LN Implant;
« LN AUC 1 35%*

Changes in ARV Levels and/or
Effects on HIV

COC:

+ NVP no significant effect®525

DMPA:

* No effect on HIV disease
progression?’4647.5

LN Implant:

* No effect on HIV disease
progression®!%

* No ovulations®0:53:58

DMPA:

* No increase in pregnancy

rate*®

,47,48,57

* No ovulations?

Etonogestrel Implant:

* No increase in pregnancy

rate*

LN Implant;

+ No increase in pregnancy

rate®

,41,43,48,56

demonstrated small
decrease in progestin
levels. Also no effect
on NVP levels.

For DMPA, evidence
does not show effects
on pregnancy rate,
ovulation, or DMPA
levels. Also no effect
on HIV disease
progression.

For implants,
evidence does not
show effects on
pregnancy rate or HIV
disease progression.
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Table 3. Drug Interactions Between Antiretroviral Agents and Hormonal Contraceptives (page 3 of 8)

contraception) in
addition to this
method.

contraception) in
addition to this
method.

: . . Dosing
ARV Effect on Contraceptive Drug R Doslng ion/ pasig . R Dosmg ion/ Recommendation/ ification/Evi
Levels and Contraceptive’s Clinical Studies ecommen ation Re_c?mmendatlonl ecommen ation Clinical Comment Justification Ewdepce
Dru Clinical Comment | Clinical Comment | Clinical Comment for Recommendation
9 Effects on ART and HIV for Etonogestrel
for COC/PIR POPs for DMPA? |
mplants
RPV EE AUC 1 14%% COC: No additional No additional No additional No additional For COCs, evidence
NE: » No change in progesterone®® | contraceptive contraceptive contraceptive contraceptive does not show effects
= protection is protection is protection is protection is on ovulation or
* No significant change® needed. needed. needed. needed. progestin levels. Also
Changes in ARV Levels and/or no change in RPV
Effects on HIV levels.
COC: No evidence on
* No change in RPV levels compared POCs.
to historical controls®
RTV-Boosted Pls
ATVIr | EEAUC | 16%% Can consider an Can consider an No additional Can consider an For COCs, increase
Norgestimate AUC 1 85%% alternatiye method aIternatiye method contrac_ept@ve alternatiye method | in progestin levels but
(or a reliable (or a reliable protection is (or a reliable only one study.
POP: method of barrier method of barrier | needed. method of barrier E .
o o o or POPs, increase
« NE AUC 1 50%® contraception) in contraception) in contraception) in in progestin levels but
addition to this addition to this addition to this v 1 stud
method. method. method. only 1 study.
RTV inhibits CYP3A4
which may increase
contraceptive
hormone levels.
However, some Pl/r
cause decreases in
progestin levels, so
there are theoretical
concerns about
contraceptive
effectiveness.
DRVIr | EEAUC | 44%5! Can consider an Can consider an No additional Can consider an For COCs, small
NE AUC | 14%¢ alternative method | alternative method | contraceptive alternative method | decrease in progestin
(or a reliable (or a reliable protection is (or a reliable levels.
method of barrier method of barrier | needed. method of barrier

contraception) in
addition to this
method.

No evidence on
POCs.
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Table 3. Drug Interactions Between Antiretroviral Agents and Hormonal Contraceptives (page 4 of 8)

Etonogestrel Implant:
+ Etonogestrel AUC 1 52%

Changes in ARV Levels and/or

* Increased pregnancy rate,
but Cls overlap*®

Etonogestrel Implant:

Effects on HIV
Patch:
¢« LPV/rlevel | 19%%

DMPA:

* No effect on HIV disease
progression®

* LPV/r no change®

* No increase in pregnancy
rate®®

LN Implant:
+ No increase in pregnancy
rate®"4

. . . Dosing
. Dosing Dosing Dosing .
Effect on Contraceptive Drug . . . Recommendation/ P .
SEIV Levels and Contraceptive’s Clinical Studies I(?:?c(_)mmendatlonl Re.cc'>mmendat|on/ Re_cgmmendatlonl Clinical Comment Justlflcatlon/Ewde_nce
) Effects on ART and HIV inical Con:m:\ent Clinical Comment | Clinical Comment for Etonogestrel for Recommendation
for COC/PIR POPs for DMPA? |
mplants
FPVIr | EEAUC | 37%% Can consider an Can consider an No additional Can consider an For COCs, decrease

NE AUC | 34%2 alternative method | alternative method | contraceptive alternative method | in progestin levels.

(or a reliable (or a reliable protection is (or areliable No evidence on
FPVIr level: no change® method of barrier method of barrier [ needed. method of barrier POCs

contraception) in contraception) in contraception) in '

addition to this addition to this addition to this

method. method. method.

LPVIr | EEAUC | 55%%?% COC: No additional No additional No additional No additional For COCs,
NE AUC | 17% * Increase pregnancy rate, but | contraceptive contraceptive contraceptive contraceptive nonsignificant
Cls overlap® protection is protection is protection is protection is increase in pregnancy

Patch: needed. needed. needed. needed. rate. Small decrease
« EEAUC | 45%?% Patch: - in progestin level.
+ Norelgestromin AUC 1 83%%° *No owulations For patch, no
DMPA: DMPA: ovulati<t>.ns|and|
. * No pregnancies, no progestin levels
- DMPAAUC 1 46%* e increase.

For DMPA, evidence
shows no effect

on pregnancy rate
or ovulations and
progestin levels
increased.

For implants,
evidence shows no
effect on pregnancy
rate and progestin
levels increased.
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Table 3. Drug Interactions Between Antiretroviral Agents and Hormonal Contraceptives (page 5 of §)

Changes in ARV Levels and/or

Effects on HIV

+ TPV no change®

contraception) in
addition to this
method.

contraception) in
addition to this
method.

contraception) in
addition to this
method.

: . . Dosing
ARV HLEE I SR T L Recorlz;s::gationl Recogase::gation/ Recorlrjlgs(;:gation/ s ekl Justification/Evidence
D Levels and Contraceptive’s Clinical Studies L L L Clinical Comment .
rug Effects on ART and HIV Clinical Comment | Clinical Comment | Clinical Comment for Etono for Recommendation
gestrel
for COC/P/IR POPs for DMPA?
Implants
sSQvir | | EE® Can consider an Can consider an No additional Can consider an No information on
. alternative method | alternative method | contraceptive alternative method | progestin levels for
Changes in ARV Levels and/or
Effects on HIV: (or a reliable (or a reliable protection is (or a reliable CHCs or POCs.
POV method of barrier method of barrier | needed. method of barrier RTV inhibits CYP3A4
COC: contraception) in contraception) in contraception) in which mav increase
* SQVIr no change® addition to this addition to this addition to this i Xive
method. method. method. P
hormone levels.
However, some Pl/r
cause decreases in
progestin levels, so
there are theoretical
concerns about
contraceptive
effectiveness.

TPVIr | Ethinyl estradiol AUC | 48%°% Can consider an Can consider an No additional Can consider an For COCs, no
Norethindrone: alternative method | alternative method | contraceptive alternative method | significant change in
T o (or a reliable (or a reliable protection is (or a reliable progestin levels but
* No significant change method of barrier | method of barrier | needed. method of barrier | only from product

label.

No evidence on
POCs.

RTV inhibits CYP3A4
which may increase
contraceptive
hormone levels.
However, some Pl/r
cause decreases in
progestin levels, so
there are theoretical
concerns about
contraceptive
effectiveness.
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Table 3. Drug Interactions Between Antiretroviral Agents and Hormonal Contraceptives (page 6 of §)

COBI may increase steroid hormone

based on safety

based on safety

based on safety

based on safety

. . . Dosing
ARV BB 0D COTEBEHTE IVE Recor[rzr‘:ls(;:gationl Recorlr::;s::gation/ Recorlr::;s(;:gationl FEZNE T 20 Justification/Evidence
Levels and Contraceptive’s Clinical Studies L L A Clinical Comment .
Drug Clinical Comment | Clinical Comment | Clinical Comment for Recommendation
Effects on ART and HIV ~AAID] for Etonogestrel
for COC/PIR POPs for DMPA?
Implants
Pls without RTV
ATV COC: Can consider an No additional No additional No additional For COCs, increased
EE AUC 1 48%? alternative method | contraceptive contraceptive contraceptive concentrations
066 based on safety protection is protection is protection is of estrogen and
NE AUC 1 110% concerns (i.e., needed. needed. needed. progestin, but only
increased estrogen). data available are
from the product label.
No evidence on
POCs.
ATV/ Progestin and estrogen effects Can consider an Can consideran | Can consider an Can consider an No evidence on POCs
COBI | unknown® alternative method | alternative method | alternative method | alternative method | or COCs.
COBI may increase steroid hormone based on safety based on safety based on safety based on safety
(EIP) as COBI s a strong 3A4 concerns. concerns. concerns. concemns.
inhibitor (inhibition could lead to 1
concentrations of E and possibly P)
DRV/ | Progestin and estrogen effects Can consider an Can consider an Can consider an Can consider an No evidence on POCs
COBI | unknown® alternative method | alternative method | alternative method | alternative method | or COCs.

* EEAUC no change, Cyip 1 32%
*NEAUC 1 18%, Cpiny T 45%°

EPV with EE/Norethindrone:
* | APV (AUC 22%, Cyin 20%)%2

method of barrier
contraception) in
addition to this
method.

method of barrier
contraception) in
addition to this
method.

method of barrier
contraception) in
addition to this
method.

(EIP) as COBI is a strong 3A4 concerns. concerns. concerns. concemns.
inhibitor (inhibition could lead to 1
concentrations of E and possibly P)
FPV COC: Use alternative Can consider an Can consider an Can consider an Use of fosamprenavir
APV: contraceptive alternative method | alternative method | alternative method | alone with
method. (or a reliable (or a reliable (or a reliable ethinyl estradiol/

norethindrone may
lead to loss of
virologic response.

No evidence on
POCs.
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Table 3. Drug Interactions Between Antiretroviral Agents and Hormonal Contraceptives (page 7 of §)

: . . Dosing
. Dosing Dosing Dosing "
ARV EEf CEC Contraceptlve_Dryg . . Recommendation/ | Recommendation/| Recommendation/ Re.cc'>mmendat|onl Justification/Evidence
Dru evels and Contraceptive’s Clinical Studies Clinical Comment | Clinical C A o e e Clinical Comment for R dati
9 Effects on ART and HIV izl Al for Etonogestrel or Recommenaation
for COC/PIR POPs for DMPA?
Implants
P
IDV COC: CQOCs: No additional No additional No additional No additional For COCs, small
«EEAUC 1 22% » No pregnancies among contraceptive contraceptive contraceptive contraceptive increases in EE and
« NE AUC 1 26%° women taking IDV and protection is protection is protection is protection is progestin, and one
COCs* needed. needed. needed. needed. clinical study did not
suggest any efficacy
concems.
No evidence on
POCs.
NFV COC: COCs: Can consider an Can consider an No additional Can consider an For COCs, small
«EEAUC | 47%; NEAUC | 18%™ |+ One small study suggested | alternative method | alternative method | contraceptive alternative method | decrease in progestin
_ ” that women using COCs and (or a reliable (or a reliable protection is (or a reliable and decrease in
DMPA: No change NFV may have had higher method of barrier | method of barrier | needed. method of barrier | estrogen; one small
NFV: AUC | 18% pregnancy rates than those | contraception) in contraception) in contraception) in clinical study suggests
using COCs alone® addition to this addition to this addition to this possible higher
method. method. method. pregnancy rate with
DMPA: COC and NVP use.
ol e e DMPA, PK, and clinical
data demonstrate no
*CD4 co;r:yHIV RNA: no change. However,
change=" NFV AUC slightly
decreased.
No evidence on POPs
or implants.
CCR5 Antagonist
MvC COC: No additional No additional No additional No additional For COCs, no change
* No significant effect on EE or LN contraceptive contraceptive contraceptive contraceptive in EE or progestin. No
protection is protection is protection is protection is clinical data.
needed. needed. needed. needed. No evi
0 evidence on
POCs.
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Table 3. Drug Interactions Between Antiretroviral Agents and Hormonal Contraceptives (page 8 of 8)

. . . Dosing
f Dosing Dosing Dosing -
Effect on Contraceptive Drug . . . Recommendation/ o .
SRV Levels and Contraceptive’s Clinical Studies Re_c¢_>mmendat|onl Re.cc'>mmendat|onl Re_cgmmendatlonl Clinical Comment JustlflcatlonIEwde_nce
rug Clinical Comment | Clinical Comment | Clinical Comment for Recommendation
Effects on ART and HIV - for Etonogestrel
for COC/PIR POPs for DMPA?
Implants
Integrase Inhibitors
RAL COC: No additional No additional No additional No additional For COCs, no change
« EE no change contraceptive contraceptive contraceptive contraceptive in EE and small
‘N timate AUC 1 14%7 protection is protection is protection is protection is increase in progestin.
orgesfimate f14% needed. needed. needed. needed. No clinical data.
No evidence on
POCs.
DTG COC: No additional No additional No additional No additional COCs, no change in
+ No significant effect on contraceptive contraceptive contraceptive contraceptive EE or progestin. No
norgestimate or EE protection is protection is protection is protection is clinical data
+ DTG AUC no change® needed. needed. needed. needed. No evidence on
POCs.
EVG/ | EVG/COBI/FTC/TDE No additional No additional No additional No additional When administered
COBI COC: contraceptive contraceptive contraceptive contraceptive as the 4-drug regimen
. . g protection is protection is protection is protection is EVG/COBI/FTC/TDF,
Norgestimate AUC 1 126% needed. needed. needed. needed. increases in P and
EEAUC | 25% small decrease in E
was observed. No
clinical data.
No evidence on
POCs.

@ Because the hormonal levels achieved with DMPA are substantially higher than are required for contraception, any small reduction in hormonal level due to ARVs is unlikely to reduce
contraceptive effectiveness.

Key to Acronyms: ART = antiretroviral therapy; ARV = antiretroviral; ATV = atazanavir; ATV/r = atazanavir/ritonavir; AUC = area under the curve; CHC = combination hormonal contraceptives; Crin =
minimum plasma concentration; COBI = cobicistat; DMPA = depot medroxyprogesterone acetate; COC/P/R =combined oral contraceptives/patch/ring; DRV/r = darunavir/ritonavir; DTG = dolutegravir;
e = estrogen; EE = ethinyl estradiol; EFV = efavirenz; ETR = etravirine; EVG = elvitegravir; FPV = fosamprenavir; FPV/r = fosamprenavir/ritonavir; FTC = IDV = indinavir; LN =levonorgestrel; LPV/r =
lopinavir/ritonavir; MVC = maraviroc; NFV = nelfinavir; NVP = nevirapine; P = progestin; P| = protease inhibitor; Pl/r = ritonavir boosted-protease inhibitor; POP = progesterone-only oral contraceptive
pills; RAL = raltegravir; RPV = rilpivirine; RTV = ritonavir; SQV/r = saquinavir/ritonavir; TPV/r = tipranavir/ritonavir

Source: Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the use of antiretroviral agents in HIV-1-infected adults and adolescents. Department of Health and Human
Services. Tables 15a, 15b, and 15d. Available at http://aidsinfo.nih.gov/contentfiles/lvquidelines/AdultandAdolescentGL.pdf. Accessed July 27, 2016.
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Reproductive Options for HIV-Concordant and Serodiscordant Couples (Last updated October
26, 2016; last reviewed October 26, 2016)

Panel’s Recommendations

For Couples Who Want to Conceive
For Concordant (Both Partners are HIV-Infected) and Discordant Couples:
« Expert consultation is recommended so that approaches can be tailored to couples’ specific needs (Alll).

+ Partners should be screened and treated for genital tract infections before attempting to conceive (All).
+ Both partners should attain maximum viral suppression before attempting conception (Alll).

For Discordant Couples:
+The couple should be counseled and only attempt conception after the HIV-infected partner has initiated antiretroviral therapy and have
achieved sustained suppression of plasma viral load below the limits of detection (Al).

+ Administration of antiretroviral pre-exposure prophylaxis 30 days before and 30 days after conception for HIV-uninfected partners may
offer an additional tool to reduce the risk of sexual transmission, particularly if the HIV-infected partner’s plasma viral load is unknown or
detectable (BIl). Itis not known whether pre-exposure prophylaxis for the uninfected partner confers additional benefit when the infected
partner receiving antiretroviral therapy has demonstrated sustained viral suppression.

Discordant Couples with HIV-Infected Women:

+ The safest conception option is assisted insemination at home or in a provider’s office with a partner’s semen during the peri-ovulatory
period (Alll).

Discordant Couples with HIV-Infected Men:

¢ The use of donor sperm from an HIV-uninfected man with artificial insemination is the safest option (Alll).

+ When the use of donor sperm is unacceptable, the use of semen preparation techniques coupled with either intrauterine insemination or in
vitro fertilization should be considered (BIlI).

+ Semen analysis is recommended for HIV-infected men before conception is attempted to prevent unnecessary exposure to infectious
genital fluid. Semen abnormalities appear to be more common among HIV-infected men than HIV-uninfected men (Alll).

Rating of Recommendations: A = Strong; B = Moderate; C = Optional

Rating of Evidence: | = One or more randomized trials with clinical outcomes and/or validated laboratory endpoints; Il = One or more well-
designed, nonrandomized trials or observational cohort studies with long-term clinical outcomes; Il = Expert opinion

The objective of this section is to provide guidance for safe conception and pregnancy while maximing
efforts to prevent transmission to an HIV-uninfected partner and perinatal transmission of HIV.

For couples in which one or both partners are HIV-infected, optimal health should be attained before
attempting conception; couples should be counseled to only attempt conception after HIV-infected partners
have initiated antiretroviral therapy (ART) and have achieved sustained suppression of plasma viral load
below the limits of detection. For concordant or serodiscordant couples who want to conceive, expert
consultation is recommended so that approaches can be tailored to specific needs.

Before attempting to conceive, both partners should be screened for genital tract infections. Treatment of
such infections is important because genital tract inflammation is associated with genital tract shedding of
HIV.!S

Serodiscordant Couples

Before conception is attempted, the HIV-infected partner should be receiving ART and have achieved
sustained suppression of plasma viral load below the limits of detection. HPTN 052 was a randomized
clinical trial designed to evaluate whether immediate versus delayed initiation of ART by HIV-infected
individuals with CD4 T lymphocyte (CD4) cell counts of 350 to 550 cells/mm® could prevent sexual
transmission of HIV among serodiscordant couples. Most of the participants were from Africa (54%),
with 30% from Asia and 16% from North and South America. This study showed that earlier initiation of
ART led to a 96% reduction in transmission of HIV to the uninfected partner. Of 28 cases of HIV infection
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documented to be genetically linked to the infected partner, 27 occurred in the 877 couples in which the HIV-
infected partner delayed initiation of ART until the CD4 cell count fell below 250 cells/mm?, whereas only
one case of HIV infection occurred in the 886 couples with an HIV-infected partner who began immediate
ART; 17 of the 27 transmissions in the delayed-therapy group occurred in individuals with CD4 cell counts
>350 cells/mm?. The majority of transmissions (82%) were observed in participants from Africa. Thus this
randomized trial clearly demonstrated that provision of treatment to infected individuals can reduce the risk
of transmission to their uninfected sexual partners.®

It is important to recognize that no single method (including treatment of the infected partner) is fully
protective against transmission of HIV. Effective ART that decreases plasma viral load to undetectable
levels is also associated with decreased concentration of virus in genital secretions. However, discordance
between plasma and genital viral loads has been reported, and individuals with an undetectable plasma viral
load may have detectable genital tract virus.”” In addition, antiretroviral (ARV) drugs vary in their ability

to penetrate the genital tract.!” In a prospective study of 2,521 African HIV-infected serodiscordant couples,
higher genital HIV RNA concentrations were associated with greater risk of heterosexual HIV-1 transmission
and this effect was independent of plasma HIV concentrations.'' Each logy increase in genital HIV-1 RNA
levels increased the risk of female-to-male or male-to-female HIV transmission by 1.7-fold.!! Hence, the use
of ART reduces but does not completely eliminate the risk of HIV sexual transmission in couples who have
decided to conceive through condomless intercourse.'

In addition to reducing the risk of HIV transmission between partners, starting ART before conception
in HIV-infected women may also reduce the risk of perinatal transmission.!? Data suggest that early and
sustained control of HIV viral replication may be associated with decreasing residual risk of perinatal
transmission,'*!> but not complete elimination of the risk of perinatal transmission.!* In addition, reports
are mixed on the possible effects of ART on prematurity and low birthweight, with some but not all data
suggesting that such outcomes may be more frequent in women on ARV drugs at conception. !¢

The implications of initiating therapy before conception and the need for strict adherence to achieve plasma
viral load below the limits of detection should be discussed with the couple. Consultation with an expert in
HIV care is strongly recommended.

Periconception pre-exposure prophylaxis (PrEP) can be used to minimize risk of transmission of HIV within
discordant couples. PrEP is the use of ARV medications by an HIV-uninfected individual to maintain blood
and genital drug levels sufficient to prevent acquisition of HIV. Many studies have demonstrated that PrEP
reduces the risk of HIV acquisition in both men and women, with minimal risk of incident ARV resistance.
Other trials failed to demonstrate PrEP efficacy, likely related to suboptimal levels of adherence.®!*** Table 4
summarizes clinical trials of PrEP.%
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Table 4. Clinical Trials of Pre-Exposure Prophylaxis

Trial. Study Population Location | Intervention Outcome Comments

TDF2 1,219 sexually active adults; | Botswana Daily oral TDF/ | 63% protection >30% did not complete
55% male, 45% female; 94% FTC study; cannot draw definitive
unmarried; approximately conclusions for women and
90% aged 21-29 men separately.

PIP 4,758 heterosexual Botswana, Daily oral TDF | 67% protection with TDF | Discordant couples may
serodiscordant couples; 38% | Kenya, Rwanda, | or TDF/FTC alone; 75% protection be a distinct, unique
HIV-negative female, 68% South Africa, with TDF/FTC population.

HIV-negative male partner; Tanzania,
98% married; median age 33 | Uganda, Zambia

FEM-PrEP | 1,951 heterosexual women Kenya, South Daily oral TDF/ | Trial discontinued for Adherence assessment
aged 18-35 at high risk of Africa, Tanzania | FTC futility in April 2011. with monthly clinical
infection samples to measure drug

concentration is pending.

VOICE 5,029 heterosexual women Uganda, Daily oral TDF | No study drug significantly | Adherence to study drugs

MTN-003 aged 1845 in high- South Africa, or daily oral reduced the risk of HIV was low; TFV was detected
prevalence areas Zimbabwe TDF/FTC or acquisition. Estimates of | in 30% of the oral TDF arm,

daily topical TFV | effectiveness were less 29% in the oral TDF/FTC
gel than 0 for TDF and TDF/ arm, and 25% in the TDF

FTC daily oral dosing gel arm.

(negative 48.8% and

negative 4.2% TDF/FTC

respectively), and reduced

risk of HIV infection of

14.7% for TDF gel.

Key to Acronyms: TDF = tenofovir disoproxil fumarate; TFV = tenofovir; FTC = emtricitabine

Source: Adapted from: Kashuba et al., Pre-exposure prophylaxis for HIV prevention: how to predict success: Table Antiretroviral-based HIV
prevention studies. Lancet. 2012;379(9835): 2409-2411.

PrEP may offer an additional strategy for safer conception. Couples should be advised to use condoms at
all times except during the fertile period. Several studies evaluating the efficacy of PrEP in heterosexual
discordant couples planning pregnancy are ongoing, but complete data are not yet available.

Only daily dosing of combination tenofovir disoproxil fumarate (TDF) and emtricitabine is currently Food
and Drug Administration-approved for use as PrEP. Adherence is critical. The use of continued PrEP is
recommended for anyone who is at ongoing risk of HIV acquisition.

Pregnancy and breastfeeding are not contraindications to PrEP.?*** Currently, there is no reported increase
in congenital anomalies among children born to women exposed to TDF (2.3%) or to emtricitabine (2.4%)
during the first trimester.?! Data from studies of infants born to HIV-infected mothers and exposed to TDF
through breast milk suggest limited drug exposure.’*3* Condom use should be encouraged in pregnancy
because several studies have reported increased incidence of HIV acquisition during pregnancy, which may
also lead to increased perinatal transmission.

Periconception administration of ARV pre-exposure prophylaxis for HIV-uninfected partners whose HI'V-
infected partner’s plasma viral load is unknown or detectable may offer an additional tool to reduce the risk
of sexual transmission. The additional benefit of daily oral PrEP when the HIV-infected partner is receiving
ARTis unknown. Several modeling studies have analyzed the utility of PrEP under different conditions.
Hoftman’s analysis shows that PrEP provides little added benefit when the HIV-infected male partner is on
ART with suppressed viral load, condomless sex is limited to the ovulation window, and other modifiable
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transmission risks are optimized.* In another modeling study by Mabileau et al to assess the residual risk of
HIV transmission, cost and cost-effectiveness of various options for discordant couples where the male partner
is HIV-infected and is on suppressive therapy with viral load below detectable:

* Treatment as prevention (TaP)

» Treatment as prevention limited to fertile days;

» Treatment as prevention with pre-exposure prophylaxis;

* Treatment as prevention and pre-exposure prophylaxis limited to fertile days; or

* Medically assisted procreation (MAP).

In the modeling studies HIV transmission was highest with TaP and lowest with MAP. Targeting fertility days
with TaP was more effective than pre-exposure prophylaxis and TaP and cost less. The risk of HIV transmission
was lower with TaP and pre-exposure prophylaxis limited to fertile days and MAP but cost more.>¢

Pre-exposure Prophylaxis Use and Monitoring in HIV-Serodiscordant Couples

If clinicians elect to use PrEP for HIV-uninfected women or men in serodiscordant couples, the couples should
be educated about the potential risks and benefits and all available alternatives for safer conception. The Centers
for Disease Control and Prevention (CDC) recommends that an HIV-uninfected partner planning pregnancy
with an HIV-infected partner start daily oral TDF plus emtricitabine beginning 1 month before conception is
attempted and continued for 1 month after conception is attempted.’’” Recommended laboratory testing should
include HIV diagnostic testing at baseline then every 3 months, renal function testing at baseline and then every
6 months, and pregnancy testing at baseline and every 3 months. Testing for hepatitis B virus (HBV) infection
should be performed when initiating PrEP. HBV-uninfected individuals should be vaccinated if they have not
received HBV vaccination or they lack immunity to HBV. Individuals receiving PrEP should be educated

about symptoms associated with acute HI'V infection and advised to contact their providers immediately for
further evaluation, should symptoms occur. HIV-uninfected partners should undergo frequent HIV testing to
detect HIV infection quickly. If HIV infection is documented, the PrEP ARV agents should be discontinued

to minimize selection of drug-resistant virus, measures should be instituted to prevent perinatal transmission

if pregnancy has occurred and attempts at conception stopped if pregnancy has not occurred, and the patient
should be referred to an HIV specialist immediately. Individuals with chronic HBV should be monitored for
possible hepatitis flares when PrEP is stopped.®® Clinicians are strongly encouraged to register HIV-uninfected
women who become pregnant while receiving PrEP with the Antiretroviral Pregnancy Registry.

One study evaluated timed intercourse with PrEP in 46 heterosexual HIV-discordant couples with an HIV-
uninfected female partner. The male HIV-infected partners were receiving ART and had undetectable plasma
HIV RNA levels. One dose of oral TDF disoproxil fumarate (TDF) was taken by the women at luteinizing
hormone peak and a second oral dose was taken 24 hours later. None of the women became HIV infected

and pregnancy rates were high, reaching a plateau of 75% after 12 attempts.* Another study from England
reported the use of TDF with or without emtricitabine for PrEP by the HIV uninfected female partner with
timed intercourse in 13 serodiscordant couples; PrEP was well tolerated and no HIV transmissions occurred.*

Additional Options for Safer Conception

For HIV-discordant couples in which the woman is the HIV-infected partner, the safest form of conception
is assisted insemination, including the option to self-inseminate with the partner’s semen during the fertile
period. Condom use should be advised at all times.

For HIV-discordant couples in which the man is the HIV-infected partner, the use of donor sperm from

an HIV-uninfected man with artificial insemination is the safest option. When the use of donor sperm is
unacceptable, the use of sperm preparation techniques coupled with either intrauterine insemination or

in vitro fertilization with intracytoplasmic sperm injection has been reported to be effective in avoiding
seroconversion in uninfected women and offspring in several studies.*'*
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These sperm preparation techniques were largely developed prior to the studies demonstrating the efficacy

of PrEP and ART in decreasing transmission to HIV-uninfected sexual partners. Therefore, the appropriate
role of semen preparation techniques in the current context is unclear, particularly given their expense and
technical requirements. Semen preparation should utilize optimal methods that can detect the presence of HIV.
Couples should also consider the cost and other possible complications of in vitro fertilization. More data are
needed to demonstrate the complete efficacy of these techniques, and couples should be cautioned that there
may be a small risk of transmission of HIV to the uninfected partner and to their offspring.*> Semen analysis is
recommended for HIV-infected men before conception is attempted because HIV, and possibly ART, may be
associated with a higher prevalence of sperm abnormalities such as low sperm count, low motility, higher rate
of abnormal forms, and low semen volume. If such abnormalities are present, the uninfected female partner
may be exposed unnecessarily and for prolonged periods to her partner’s infectious genital fluids when the
likelihood of conceiving naturally is low or nonexistent.*7

Discordant couples who do not have access to these reproduction services (i.e., artificial insemination, sperm
preparation, in vitro fertilization) and who still want to try to conceive after comprehensive counseling should
be advised that timed, periovulatory unprotected intercourse after the infected partner has achieved a plasma
viral load below the limits of detection (with use of condoms at all other times) may reduce but not completely
eliminate the risk of sexual transmission.* HIV-uninfected women who become pregnant should be regularly
counseled regarding consistent condom use to decrease their risk of sexual transmission of HIV and the
possible risk of perinatal transmission (see Monitoring of HIV Uninfected Pregnant Women with a Partner
Known to be HIV Infected).

Concordant Couples

Both partners should be on ART with maximum viral suppression before attempting conception. Periovulatory
unprotected intercourse (with use of condoms at all other times) is a reasonable option. The risk of HIV
superinfection or infection with a resistant virus is negligible when both partners are on ART and have fully
suppressed plasma viral loads.*

The National Perinatal HIV Hotline (1-888-448-8765) is a resource for a list of institutions offering
reproductive services for HIV concordant/serodiscordant couples.

The CDC has issued guidelines for the use of PrEP in sexually active heterosexual adults.?’

Monitoring of HIV-Uninfected Pregnant Women with Partners Known to Be HIV-
Infected

HIV-uninfected women who present during pregnancy and indicate that their partners are HIV-infected, like all
pregnant women, should be notified that HIV screening is recommended and they will receive an HIV test as
part of the routine panel of prenatal tests unless they decline. HIV-uninfected pregnant women should also be
counseled to always use condoms to reduce the risk of HIV acquisition and their HIV-infected partners should be
virological suppressed on ART. These women also should receive a second HIV test during the third trimester,
preferably before 36 weeks’ gestation, as is recommended by CDC. Furthermore, pregnant women who present
in labor without results of third-trimester testing should be screened on the labor and delivery unit with an
expedited serum HIV test, preferably a fourth-generation antigen/antibody expedited HIV test. If at any time
during pregnancy a clinician suspects that a pregnant woman may be in the “window” period of seroconversion
(i.e., she has signs or symptoms consistent with acute HIV infection), then a plasma HIV RNA test should be
used in conjunction with an HIV antigen/antibody fourth-generation test. If the plasma HIV RNA is negative, it
should be repeated in 2 weeks. HIV-uninfected pregnant women with HIV-infected partners should always use
condoms during sexual intercourse to prevent acquisition of HIV. Women should be counseled regarding the
symptoms of acute retroviral syndrome (i.e., fever, pharyngitis, rash, myalgia, arthralgia, diarrhea, and headache)
and the importance of seeking medical care and testing if they experience such symptoms.

Pregnancy and breastfeeding are not contraindications to PrEP, and PrEP should be considered in HI'V-
seronegative pregnant women who are at ongoing risk of HIV acquisition. However, the use of daily oral PrEP
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during pregnancy and lactation has not been well studied (see section on Serodiscordant Couples).

Women who test HIV seropositive on either conventional or rapid HIV tests should receive appropriate
evaluation and interventions to reduce perinatal transmission of HIV, including immediate initiation of
appropriate ART and consideration of elective cesarean delivery according to established guidelines (see
Transmission and Mode of Delivery). In cases where confirmatory test results are not readily available,
such as with rapid testing during labor, it is still appropriate to initiate interventions to reduce perinatal
transmission (see Infant Antiretroviral Prophylaxis).

Women with HIV-infected partners who test HIV seronegative should continue to be regularly counseled
regarding consistent condom use to decrease their risk of sexual transmission of HIV. Women with primary
HIV infection during pregnancy or lactation are at high risk of transmitting HIV to their infants.*>
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Antepartum Care (Last updated October 26, 2016; last reviewed October 26, 2016)

General Principles Regarding Use of Antiretroviral Drugs during Pregnancy

Panel’s Recommendations

+ Initial evaluation of HIV-infected pregnant women should include assessment of HIV disease status, and recommendations regarding
initiation of antiretroviral therapy (ART) or the need for any modification if currently receiving ART (Alll). The National Perinatal HIV
Hotline (888-448-8765) provides free clinical consultation on all aspects of perinatal HIV care.

+ Al pregnant HIV-infected women should receive ART, initiated as early in pregnancy as possible, to prevent perinatal transmission
regardless of plasma HIV RNA copy number or CD4 T lymphocyte count (Al). Maintainenance of a viral load below the limit of detection
throughout pregnancy and lifetime of the HIV-infected individual is recommended.

+ Combined maternal antepartum and intrapartum (ARV) treatment/prophylaxis as well as infant ARV prophylaxis is recommended
because ARV drugs reduce perinatal transmission by several mechanisms, including lowering maternal antepartum viral load and
providing infant pre- and post-exposure prophylaxis (Al).

+ The known benefits and potential risks of all medication use, including ARV drug use during pregnancy, should be discussed with all
HIV-infected women (Alll).

+ The importance of adherence to ARV drug regimens should be emphasized in patient counseling (All).

+ ARV drug-resistance studies should be performed before starting or modifying ARV drug regimens in women whose HIV RNA levels are
above the threshold for resistance testing (i.e., >500 to 1,000 copies/mL) (see Antiretroviral Drug Resistance and Resistance Testing in
Pregnancy) (Alll). In pregnant women not already receiving ART, ART should be initiated before results of drug-resistance testing are
available because earlier viral suppression has been associated with lower risk of transmission. If ART is initiated before results are
available, the regimen should be modified, if necessary, based on resistance assay results (BIlI).

+ Coordination of services among prenatal care providers, primary care and HIV specialty care providers, and when appropriate, mental
health and drug abuse treatment services, intimate partner violence support services, and public assistance programs, is essential to
help ensure that infected women adhere to their ARV drug regimens (All).

« Providers should also initiate counseling during pregnancy about key intrapartum and postpartum considerations, including mode of
delivery, maternal lifelong HIV therapy, postpartum contraception, infant feeding, infant ARV prophylaxis and timing of infant diagnostic
testing and neonatal circumcision (Alll).

Rating of Recommendations: A = Strong; B = Moderate; C = Optional

Rating of Evidence: | = One or more randomized trials with clinical outcomes and/or validated laboratory endpoints; Il = One or more well-
designed, nonrandomized trials or observational cohort studies with long-term clinical outcomes; Ill = Expert opinion

In addition to the standard antenatal assessments for all pregnant women, the initial evaluation of those who
are HIV infected should include assessment of HIV disease status, and recommendations for HIV-related
medical care. This initial assessment should include the following:

* Review of prior HIV-related illnesses and past CD4 T lymphocyte (CD4) cell counts and plasma HIV
RNA levels;

e Current CD4 cell count;
*  Current plasma HIV RNA level;

* Assessment of the need for prophylaxis against opportunistic infections such as Pneumocystis jirovecii
pneumonia and Mycobacterium avium complex (see Adult and Adolescent Opportunistic Infections
Guidelines);

» Screening for hepatitis A virus (HAV), hepatitis C virus, and tuberculosis in addition to standard
screening for hepatitis B virus (HBV) infection;
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* Assessment of the need for immunizations per guidelines from the American College of Obstetricians
and Gynecologists, the Centers for Disease Control and Prevention (CDC), and the Infectious Diseases
Society of America with particular attention to HAV, HBYV, influenza, pneumococcus, and Tdap
immunizations;'?

* Complete blood cell count and renal and liver function testing;
*  HLA-B*5701 testing if abacavir use is anticipated (see Table 8);

» History of prior and current antiretroviral (ARV) drug use, including prior ARV use for prevention of
perinatal transmission or treatment of HIV and history of adherence problems;

* Results of prior and current ARV drug-resistance studies;
» History of adverse effects or toxicities from prior ARV regimens;

* Assessment of supportive care needs (e.g., mental health services, substance abuse treatment, smoking
cessation) as well as support to help ensure lifelong ART;

* Intimate partner violence-related screening and supportive care needs; and

» Referral of sexual partner(s) for HIV testing and ARV prophylaxis

The National Perinatal HIV Hotline

The National Perinatal HIV Hotline (888-448-8765) is a federally funded service providing free clinical
consultation to providers caring for HIV-infected women and their infants.

How Antiretrovirals Prevent Perinatal Transmission

ARV drugs for prevention of perinatal transmission of HIV are recommended for all pregnant women,
regardless of CD4 cell counts and HIV RNA levels. ARV drugs can reduce perinatal transmission through

a number of mechanisms. Antenatal drug administration decreases maternal viral load in blood and genital
secretions. Although the risk of perinatal transmission in women with undetectable plasma HIV RNA levels
appears to be extremely low, it has been reported even among women on antiretroviral therapy (ART).>”
Low-level cervicovaginal HIV RNA and DNA shedding has been detected even in women treated with ART
who have undetectable plasma viral load.®® Penetration of ARV drugs into the female genital tract has been
shown to vary between drugs.’!! Because maternal viremia is not the only risk factor for HIV transmission,
another important mechanism of protection is infant pre-exposure prophylaxis achieved by administering
ARV drugs that cross the placenta and produce adequate systemic drug levels in the fetus. In addition, infant
post-exposure prophylaxis is achieved by administering drugs after birth, providing protection from cell-free
or cell-associated virus that may have entered the fetal/infant systemic circulation during labor and delivery.
The importance of the pre- and post-exposure components of prophylaxis in reducing perinatal transmission
is demonstrated by the reduced efficacy of interventions that involve administration of ARVs only during
labor and/or to the newborns.'*!® Therefore, combined preconception ART, confirmation of antepartum viral
load suppression, intrapartum continuation of current regimen with intravenous zidovudine added if the
plasma viral load is >1,000 copies/mL, and infant ARV prophylaxis are recommended to prevent perinatal
transmission of HIV.

General Principles of Drug Selection

In general, guidelines for the use of ART for the benefit of maternal health during pregnancy are the same as
for women who are not pregnant, with some modifications based on concerns about specific drugs or limited
experience with newer drugs during pregnancy, where the perinatal guidelines may differ from the adult
guidelines.
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The known benefits and known and unknown risks of ARV drug use during pregnancy should be considered
and discussed with women (see Table 8 and Supplement: Safety and Toxicity of Individual Antiretroviral
Agents in Pregnancy). Potential risks of these drugs should be placed into perspective by reviewing the
substantial benefits of ARV drugs for maternal health and in reducing the risk of transmission of HIV to
infants. Counseling of pregnant women about ARV use should be directive but non-coercive, and providers
should help them make informed decisions regarding use of ARV drugs.

Discussions with women about initiation of ART regimens should include information about:

* Maternal risk of disease progression and benefits and risks of initiation of therapy for maternal health and
lifelong treatment and viral suppression with ART;

» Benefit of ART for preventing perinatal transmission of HIV;*

» Benefits of therapy for reducing sexual transmission to discordant partners when viral suppression is
maintained;"

* The need for strict adherence to the prescribed drug regimen to avoid resistance;

» Potential adverse effects of ARV drugs for mothers, fetuses, and infants, including potential interactions
with other medications the women may already be receiving (see Recommendations for use of ARVs

during pregnancy); and

* The limited long-term outcome data for infants after in utero drug exposure.

Transplacental passage of ARV drugs is an important mechanism of infant pre-exposure prophylaxis.
Thus, when selecting an ARV regimen for a pregnant woman, at least one nucleoside/nucleotide reverse
transcriptase inhibitor agent with high placental transfer should be included as a component of the ART
regimen (see Table 8).20-

In women with plasma HIV RNA levels above the threshold for resistance testing (i.e., >500 to 1,000 copies/
mL), ARV drug-resistance studies should be performed before starting ART. However, in pregnant women
not already receiving ART, ART should be initiated while awaiting results of genotype resistance testing
because earlier viral suppression is associated with lower risk of perinatal transmission.”> The ART regimen
can be modified, if necessary, based on resistance assay results®® (see Antiretroviral Drug Resistance and
Resistance Testing in Pregnancy). Counseling should emphasize the importance of adherence to the ARV
drug regimen to minimize the development of resistance.

All HIV-infected pregnant women should initiate or continue on ART during pregnancy to minimize the risk
of transmission of HIV to their infant and partner(s). Providers should begin to counsel HIV-infected women
about what they can expect during labor and delivery and the postnatal period. This includes discussions
about the mode of delivery and possible intrapartum zidovudine, lifelong ART recommendation for all
HIV-infected individuals and therefore continuing ART postpartum and possible changes in maternal ARV
therapy postpartum and beyond, and discussion of family planning and available contraception. In addition,
recommendations regarding the avoidance of both breastfeeding and premastication of food to prevent
postnatal HIV transmission and the importance of neonatal ARV prophylaxis and infant diagnostic HIV
testing should be discussed.

Medical care of HIV-infected pregnant women requires coordination and communication between HIV
specialists and obstetric providers. General counseling should include current knowledge about risk factors
for perinatal transmission. Risk of perinatal transmission of HIV has been associated with potentially
modifiable factors, including cigarette smoking, illicit drug use, genital tract infections, and unprotected
sexual intercourse with multiple partners during pregnancy. Besides improving maternal health, cessation
of cigarette smoking and drug use, treatment of genital tract infections, and use of condoms with sexual
intercourse during pregnancy may reduce risk of perinatal transmission. Additional support services such as
mental health services and intimate partner violence assessment may be required, depending on a woman’s
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individual circumstances. Coordination of services among prenatal care providers, primary care and HIV
specialty care providers, mental health and drug abuse treatment services, and public assistance programs is
essential to ensure that infected women adhere to their ARV drug regimens.
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Te eratogenicily (Last updated October 26, 2016; last reviewed October 26, 2016)

Panel’s Recommendations

* All cases of antiretroviral (ARV) drug exposure during pregnancy should be reported to the Antiretroviral Pregnancy Registry (see http:/
www.APRegistry.com) (Alll).

+ Based on the preponderance of studies indicating no difference in rates of birth defects for first-trimester compared with later ARV
exposures, women can be counseled that antiretroviral therapy during pregnancy generally does not increase the risk of birth defects.
(BIN).

Rating of Recommendations: A = Strong; B = Moderate; C = Optional

Rating of Evidence: | = One or more randomized trials with clinical outcomes and/or validated laboratory endpoints; Il = One or more well-
designed, nonrandomized trials or observational cohort studies with long-term clinical outcomes; Il = Expert opinion

First-Trimester Exposure and Birth Defects

The potential harm to the fetus from maternal ingestion of a specific drug depends not only on the drug

itself but also on the dose ingested; the gestational age of the fetus at exposure; the duration of exposure; the
interaction with other agents to which the fetus is exposed; and, to an unknown extent, the genetic makeup of
mother and fetus.

Information regarding the safety of drugs in pregnancy is derived from animal toxicity data, anecdotal
experience, registry data, and clinical trials. Drug choice should be individualized and must be based

on discussion with the woman and available data from preclinical and clinical testing of the individual
drugs. Preclinical data include results of in vitro and animal in vivo screening tests for carcinogenicity,
clastogenicity/mutagenicity, and reproductive and teratogenic effects. However, the predictive value of
such tests for adverse effects in humans is unknown. For example, of approximately 1,200 known animal
teratogens, only about 30 are known to be teratogenic in humans.! Limited data exist regarding placental
passage, pharmacokinetics and safety in pregnancy, and long-term safety in exposed infants of Food

and Drug Administration-approved antiretroviral (ARV) drugs (see Supplement: Safety and Toxicity of
Individual Antiretroviral Agents in Pregnancy).

In general, reports of birth defects in fetuses/infants of women enrolled in observational studies who receive
ARV regimens during pregnancy are reassuring and find no difference in rates of birth defects for first-
trimester compared with later exposures.? In the primary analysis by the Antiretroviral Pregnancy Registry
of prospective cases of ARV exposure during pregnancy provided by health care providers, prevalence of
birth defects was 2.9 per 100 live births among women with a first-trimester exposure to any ARV (221

of 7,738 exposures; 95% confidence interval [CI], 2.5-3.3). The prevalence of defects is not significantly
different from that in women with an initial exposure during the second and/or third trimester (2.8 per 100
live births) (prevalence ratio 1.02; 95% CI, 0.86-1.22).¢

Some individual reports have raised concerns regarding specific ARV agents. Most studies evaluating a
possible association between ARV exposure and birth defects do not evaluate maternal folate use or levels.
Folate antagonists (e.g., trimethoprim-sulfamethoxazole), which have been associated with an increased
risk of birth defects with first-trimester use in some, but not all, studies, may be prescribed to women with
advanced HIV disease.” Therefore, it may be important to consider the role of folate antagonists as well as
folic acid supplementation when evaluating any potential association between ARV drugs and birth defects.?
Maternal tobacco and alcohol use may also serve as confounders.’

Specific Drugs
Efavirenz

Efavirenz use during pregnancy has received increased scrutiny because of the results of a small study in
non-human primates. Significant malformations were observed in 3 of 20 infant cynomolgus monkeys
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receiving efavirenz from gestational days 20 to 150 at a dose resulting in plasma concentrations comparable
to systemic human exposure at therapeutic dosage.!® The malformations included anencephaly and unilateral
anophthalmia in one, microphthalmia in another, and cleft palate in the third. In humans, sufficient numbers
of first trimester exposures to efavirenz have been monitored in the Antiretroviral Pregnancy Registry to
detect at least a two-fold increase in the risk of overall birth defects, without any such increase detected;

a single case of myelomeningocoele and one case of anopthalmia have been prospectively reported in

live births.® In retrospective reports to the Antiretroviral Pregnancy Registry, there have been six cases of
central nervous system defects, including meningomyelocoele, with first trimester exposure. However,
retrospective reports can be biased toward reporting of more unusual and severe cases and are less likely to
be representative of the general population experience.

Two publications have reported higher rates of congenital birth defects with first trimester efavirenz
exposure. The PACTG protocols 219 and 219C studies reported a higher defect rate in infants with first-
trimester exposure to efavirenz compared with those without first-trimester efavirenz exposure (AOR
4.31;95% CI, 1.56-11.86). However, only 32 infants had efavirenz exposure.!' PACTG protocol P1025 is

a companion study of PACTG 219 with considerable overlap in cases enrolled. Although P1025 reports a
significant increased risk of congenital anomalies in infants born between 2002 and 2007 with first-trimester
exposure to efavirenz,’® there is overlap in the defect cases between the two studies and only 41 infants

with efavirenz exposure are included in this analysis. There was no specific pattern of anomalies specific to
efavirenz described by these studies: patent forman ovale (N = 1), gastroschisis (N = 1), polydactyly (N = 1),
spina bifida cystica (N = 1), plagiocephaly (N = 1), Arnold Chiari malformation (N = 1) and talipes (N = 1).

In a report from the French Perinatal Cohort on 5,388 births with first-trimester exposure to ARV drugs,
first-trimester efavirenz use was not associated with an increase in defects in the primary analysis using

the European Surveillance of Congenital Abnormalities birth defect classification system.!? However, in

a secondary analysis using the Metropolitan Atlanta Congenital Defects Program (MACDP) birth defect
classification (the system used by the Antiretroviral Pregnancy Registry), an association was found between
first-trimester efavirenz exposure and neurologic defects. However, none of the four defects were neural tube
defects, and none of the defects had common embryology.!* A meta-analysis including data from 23 studies
reporting on 2,026 first-trimester exposures found no increased risk of overall birth defects in infants born

to women on efavirenz during the first trimester compared with those on other ARV drugs during the first
trimester (relative risk 0.78; 95% CI, 0.56—1.08). One neural tube defect was observed, giving an incidence
of 0.05% (95% CI, <0.01 to 0.28)."* The number of reported first-trimester efavirenz exposures is currently
sufficient to rule out a 2-fold increase in low-incidence birth defects such as neural tube defects (incidence of
neural tube defects in the general U.S. population is 0.02% to 0.2%).'*

In prior Recommendations for Use of Antiretroviral Drugs in Pregnant HIV-1-Infected Women for Maternal
Health and Interventions to Reduce Perinatal HIV Transmission in The United States (Perinatal Guidelines),
efavirenz use was not recommended before 8 weeks’ gestational age, because of concerns regarding potential
teratogenicity. Although this caution remains in the package insert, the large meta-analysis above has been
reassuring that risks of neural tube defects after first trimester efavirenz exposure are not greater than those in
the general population.”'%!¢ As a result, the current Perinatal Guidelines do not include the restriction of use
before 8 weeks’ gestation, consistent with both the British HIV Association and World Health Organization
guidelines for use of ARV drugs in pregnancy (which note that efavirenz can be used throughout
pregnancy).!”!® Importantly, women who become pregnant on suppressive efavirenz-containing regimens
should continue their current regimens.

Tenofovir Disoproxil Fumarate

Tenofovir disoproxil fumarate (TDF) has not demonstrated teratogenicity in rodents or monkeys. Data from
the Antiretroviral Pregnancy Registry show a birth defect incidence of 2.3% (60/2608) women with first-
trimester TDF exposure, similar to that in the general population.®

Administration of TDF at high doses to pregnant monkeys (exposure resulting in drug levels 25 times the
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area under the curve achieved with therapeutic dosing in humans), was associated with maternal toxicity,
resulted in lower fetal circulating insulin-like growth factor (IGF)-1, higher IGF binding protein-3 levels,
and lower body weights in infant monkeys. A slight reduction in fetal bone porosity was also observed. In
human neonates, a study evaluated whole body dual-energy X-ray absorptiometry scans within 4 weeks of
birth among 74 infants exposed to more than 8 weeks of TDF in utero and 69 infants with no TDF exposures.
The adjusted mean whole body bone mineral content (BMC) was significantly lower in the TDF group by 6.3
g (P =0.004) as was the whole-body-less-head BMC (-2.6 g, P = 0.056). However, the duration and clinical
significance of these findings require further longitudinal evaluation. In contrast, in a study evaluating fetal
long bone (femur and humerus) growth by serial ultrasound in women who received different durations of
TDF antiretroviral therapy during pregnancy (<10 weeks, 10-24 weeks, >25 weeks) found no association
between duration of in utero TDF disoproxil fumarate exposure per week and change in femur and humerus
length z-score (P = 0.51 and P = 0.40, respectively).! No clinical studies have examined the clinical
outcomes of maternal usage of tenofovir alafenamide (TAF) on newborm outcomes.

Other Drugs

In a study from France that included 13,124 live births that occurred between 1994 and 2010; 5,388 (42%)
had first-trimester exposure to ARV drugs. The authors reported a significant adjusted association between
first-trimester zidovudine exposure and congenital heart defects, primarily ventricular (58%) and atrial (18%)
septal defects (adjusted odds ratio [AOR] 2.2; 95% CI, 1.3-3.7). Because fetal ultrasounds were conducted
on all HIV-exposed infants, and spontaneous closure of ventricular septal defects after birth is common,

the clinical significance of the cardiac findings is uncertain.!® In contrast to the French study, an analysis of
16,304 prospectively reported pregnancies to assess the risk of ventricular septal defects and congential heart
defects comparing exposure between zidovudine-containing regimens and non-zidovudine ART regimens
did not find significant differences between the two groups.?’ Additionally, in a comparison between 417
HIV- and ARV-exposed, uninfected infants and unexposed controls tested at ages 2 to 7 years, no clinically
significant differences were found in echocardiographic parameters of left ventricular function and structure.’

In an analysis from PHACS that included 2,580 live births, first-trimester ARV exposure overall was not
associated with an increased risk of birth defects.?! In adjusted analyses, the only individual ARV drug

for which first-trimester exposure was associated with birth defects was atazanavir, primarily skin and
musculoskeletal defects. However, in the Antiretroviral Pregnancy Registry, there was no increase in birth
defects with first-timester atazanavir exposure among 1,093 births.°

In the Antiretroviral Pregnancy Registry, sufficient numbers of first-trimester exposures have been
monitored to detect at least a 2-fold increase in risk of overall birth defects for abacavir, darunavir,
didanosine, efavirenz, indinavir, and stavudine; no such increases have been detected to date. For atazanavir,
emtricitabine, lamivudine, lopinavir, nelfinavir, nevirapine, ritonavir, TDF, and zidovudine, sufficient
numbers of first-trimester exposures have been monitored to detect at least a 1.5-fold increase in risk of
overall birth defects and a 2-fold increase in risk of birth defects in the more common classes, cardiovascular
and genitourinary systems. No such increases have been detected to date. A modest (but statistically
significant) increase in overall birth defect rates for didanosine and nelfinavir is observed when compared
with the U.S. population-based Metropolitan Atlanta Congenital Defects Program (MACDP) surveillance
data.® The lower bounds of the confidence intervals for didanosine and nelfinavir (2.9% and 2.8%,
respectively) are slightly above the higher bound (2.76%) for the MACDP rate. No specific pattern of defects
has been detected with either didanosine or nelfinavir, and the clinical relevance of this statistical finding is
unclear. The Antiretroviral Pregnancy Registry will continue to monitor didanosine and nelfinavir for any
signal or pattern of birth defects.

See Supplement: Safety and Toxicity of Individual Antiretroviral Drugs in Pregnancy for detailed
information on individual drugs.
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Antiretroviral Pregnancy Registry Reporting

Health care providers who are caring for HIV-infected pregnant women and their newborns are strongly
advised to report instances of prenatal exposure to ARV drugs (either alone or in combination) to the
Antiretroviral Pregnancy Registry as early in pregnancy as possible. This registry is an epidemiologic project
to collect observational, nonexperimental data regarding ARV exposure during pregnancy for the purpose

of assessing the potential teratogenicity of these drugs. Registry data will be used to supplement animal
toxicology studies and assist clinicians in weighing the potential risks and benefits of treatment for individual
patients. The Antiretroviral Pregnancy Registry is a collaborative project of pharmaceutical manufacturers
with an advisory committee of obstetric and pediatric practitioners. The registry does not use patient names,
and registry staff obtain birth outcome follow-up information from the reporting physician.

Referrals should be directed to:

Antiretroviral Pregnancy Registry
Research Park

1011 Ashes Drive

Wilmington, NC 28405
Telephone: 1-800-258-4263
Fax: 1-800-800-1052
http://www.APRegistry.com
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Combination Antiretroviral Drug Regimens and Pregnancy Qutcome
(Last updated October 26, 2016; last reviewed October 26, 2016)

Panel’s Recommendations

+ Clinicians should be aware of a possible small increased risk of preterm birth in pregnant women receiving antiretroviral therapy.
However, given the clear benefits of such regimens for both a woman’s health and the prevention of perinatal transmission, HIV treatment
should not be withheld for fear of altering pregnancy outcome (All).

Rating of Recommendations: A = Strong; B = Moderate; C = Optional

Rating of Evidence: | = One or more randomized trials with clinical outcomes and/or validated laboratory endpoints; Il = One or more well-
designed, nonrandomized trials or observational cohort studies with long-term clinical outcomes; Il = Expert opinion

Women taking antiretroviral therapy (ART) may be at increased risk for adverse pregnancy outcomes,
including preterm birth or delivery (PTD) (delivery before 37 weeks’ gestation), low birth weight (LBW)
infants (<2,500 g), and small-for-gestational-age (SGA) infants (birth weight <10th percentile expected for
gestational age). In this section, we provide a brief summary of the published data regarding ART and adverse
pregnancy outcomes.

We have reviewed and summarized studies from 1986 to 2015 reporting on birth outcomes in HIV-infected
women. These studies are conducted in Europe (11), North America (8), sub-Saharan Africa (6), and Latin
America (2). Study size and designs vary significantly; the total study participant numbers range from 183 to
9,504. The ART regimens evaluated in these studies differ and may include no ART (8), monotherapy (single
antiretroviral [ARV] drug) (19), dual therapy (2 ARV drugs) (13), and multi-ARV drugs (at least 3 ARV
drugs) [protease inhibitor (PI)-based (22) or non-Pl-based (26)]. Table 5. Results of Studies Assessing the
Association Between Antiretroviral Regimens and Preterm Delivery lists the published, high-quality studies
reporting potential effects of ART use on pregnancy outcomes. The studies’ conclusions regarding PTD,
LBW, and SGA are provided. These data are weighted heavily regarding PTD (26), and fewer studies report
outcomes of LBW (12), SGA (7), and stillbirth (10).

Preterm Delivery

All of the studies reviewed in this section (27) have reported outcomes related to PTD. Among the 16 studies
that report an association between ART use and PTD, the relative risks/odds ratios for PTD range from 1.2 to
3.4.16 Conflicting findings regarding PTD and ART use may be influenced by variability in the data available
for analysis. For example, some studies have reported increased rates of PTD when ART is initiated before or
in early pregnancy compared to later in pregnancy. Maternal factors, such as HIV disease severity, may affect
the timing of ART initiation during pregnancy. These variables may be associated with PTD independent

of ART use.'”'® In order to control for medical or obstetrical factors associated with PTD, two studies have
assessed spontaneous PTD alone. One study included women initiating ART during pregnancy. Neither study
reported an association between ART use and PTD.!*2° In general, none of the studies reviewed in this section
have comprehensively controlled for all potential factors that may be associated with PTD.

Preterm Delivery and Antiretroviral Therapy Exposure Before Pregnancy

Six of the 27 studies in Table 5 report an association between ART initiation prior to pregnancy and PTD.!
The relative risks and odds ratios reported range from 1.20 to 2.05; the risk is attenuated in multivariate
analysis.'* These studies were conducted in Europe (3), Latin America (1), and Africa (2) and included various
ART regimens (including single-drug, two-drug and multi-drug regimens). A large meta-analysis of 11,224
women in 14 European and American studies did not demonstrate an increased rate of PTD among women
using ART during pregnancy.*
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Antiretroviral Therapy Regimens Associated with Preterm Delivery
PI-Based

Thirteen of the 27 studies in Table 5 investigate an associated risk between PI-based ART and PTD. These
studies include populations in Europe (4), North America (7), and Africa (2). The risk of PTD ranges from
1.2 to 3.4.136815.192L2 Four of these studies did not demonstrate a significant association between PI-

based ART and PTD.'>!?2!22 The use of ritonavir to boost a PI-based regimen may be associated with PTD
compared to non-boosted PI regimens. In a small, retrospective Canadian study, women taking non-boosted
PI regimens did not have increased rates of PTD. !

Non-PI-Based

Exposure to nucleoside reverse transcriptase inhibitor single-drug prophylaxis (primarily zidovudine) was
not associated with PTD.! Other reports have found increased rates of PTD when ART is compared with
dual-ARV regimens’ and when non-nucleoside reverse transcriptase inhibitor-based ART regimens were
compared with other forms of ART.'®

Mechanism for Preterm Delivery

The potential mechanism of action by which protease inhibitors (PIs) may increase a woman’s risk of PTD
is unknown. Papp et al demonstrated in cell culture, mouse models, and in HIV-infected pregnant women
that exposure to PI, with the exception of darunavir, can decrease plasma progesterone levels. Low levels

of plasma progesterone during pregnancy may potentially be associated with fetal loss, PTD, and LBW.?
Papp et al subsequently demonstrated that HI'V-infected pregnant women exposed to PI-based ART with low
serum progesterone have elevated levels of human placental 20-a-hydroxysteroid dehydrogenase levels, an
enzyme that inactivates serum progesterone. These women were also noted to have lower prolactin levels in
comparison to controls.?*

Other Pregnancy Outcomes: Low Birth Weight, Small-for-Gestational-Age, and Stillbirth

Fewer studies included in Table 5 have evaluated the effects of ART use on outcomes of LBW, SGA, and
stillbirth. Reported rates of LBW range from 7.4% to 36% 5141621222526 Of the 13 studies that address effects
of ART on birth weight, only 3 demonstrate a significant association between any ART use and LBW.16-26-27
Five studies report the rates of SGA, which range from 7.3% to 31%.!:14162829 When comparing the initiation
of monotherapy in pregnancy versus ART initiated before pregnancy and continued during pregnancy, ART
was associated with SGA (1.34 [95% CI, 1.05-1.7]).' Two studies in Botswana report a positive association
with ART use (both non-PI-based and PI-based) and SGA.!"*® Continuation of ART initiated before
pregnancy and initiation of ART during pregnancy may be associated with SGA (1.8 [95% CI, 1.6-2.1] and
1.5 [1.2-1.9])." Seven studies report rates of stillbirth ranging from 0.5% to 11.4%.7!1:12142226 Only 1 study
reported a positive association between continuation of ART, both non-Pl-based and PI-based, or starting
ART during pregnancy and a risk of stillbirth (1.5 [95% CI, 1.2—1.8] and 2.5 [95% CI, 1.6-3.5])."

Unknown Effects of Newer Antiretroviral Drugs on Pregnancy Outcomes

Data are insufficient regarding the effects of newer ARV drug classes on adverse pregnancy outcomes.
Therefore, potential adverse pregnancy outcomes associated with these drug classes, which include integrase
inhibitors, fusion inhibitors, and CCRS antagonists, are not addressed in this section.

Summary

Clinicians should be aware of a possible increased risk of PTD with use of ART. Given the clear benefits for
maternal health and reduction in perinatal transmission, these agents should not be withheld due to concern
for increased risk of PTD. Until more information is available, HIV-infected pregnant women receiving
ART should continue their provider-recommended regimens and receive regular monitoring for pregnancy
complications, including PTD.*!
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Table 5. Results of Studies Assessing the Association Between Antiretroviral Regimens and Preterm

Delivery (page 1 of 4)

. o Numb.er Types of ARV Association Noted
Study Location(s); | of Pregnancies/ .
Regimens Compared Between ARV Notes
Dates of Study Total on ARV .
(Numbers) Regimens and PTD
Drugs
European 3,920/896 + Mono (573) * YES (compared with no | « Increase in PTD if ARV begun
Collaborative Study * Multi, no PI (215) ARV) before pregnancy versus in
and Swiss Mother * Multi-PI (108) o Multi: 1.82 (1.13-2.92) third trimester
and Child HIV Cohort * Multi-PI1: 2.60 (1.43-4.7)
Study; 1986-2000'
United States; 1990- | 3,266/2,123 + Mono (1,590) * NO (compared with + 7 prospective clinical studies
1998 * Multi (396) mono)
* Multi-PI (137) + Multi: 0.95 (0.60-1.48)
* Multi-PI: 1.45 (0.81-2.50)
European 4,372/2,033 * Mono (704) * YES (compared with N/A
Collaborative Study; * Dual (254) mono/dual)
19862004 + Multi (1,075) * Multi in pregnancy: 1.88
(1.34-2.65)
* Multi pre-pregnancy: 2.05
(1.43-2.95)
United States; 1990- | 2,543/not given Early (<25 Weeks): + NO (compared with + PTD decreased with ARV
20027 « Mono (621) mono) o compared with no ARV.
« Multi (22 without Pl or * No association between
NNRT|) (198) any ARV and PTD
* Multi (with PI or NNRTI)
(357)
Late (=32 Weeks):
+ Mono (932)
* Multi (=2 without P or
NNRTI) (258)
* Multi (with PI or NNRTI)
(588)
United States; 1,337/999 * Mono (492) * YES (compared with other | « Multi-PI reserved for advanced
1990-2002° * Multi (373) multi) disease, those who failed other
* Multi-PI (134) * Multi-PI1: 1.8 (1.1-3.03) multi-ARV regimens.
Brazil, Argentina, 681/681 + Mono/dual NRTI (94) * NO (compared with mono/ | « All on ARV for at least 28 days
Mexico, Bahamas;  Multi-NNRTI (257) dual NRTI) during pregnancy
2002-2005% * Multi-PI (330) * No association between | « Preeclampsia/eclampsia,
any ARV regimen and cesarean delivery, diabetes,
PTD low BMI associated with PTD
Meta-Analysis, 11,224/not given * Multi-no PI (including * YES (only comparing Pl | * 14 studies, 5 in PTD-ARV
Europe and United dual) or multi-PI (2,556) with multi) comparison
States; 1986-2004* * Pl versus multi-no PI: * No overall increase in PTD
1.35(1.08-1.70) with antepartum ARV
+ PTD increased in those on
ARV pre-pregnancy and in first
trimester compared with later
use.
ltaly; 2001-2006° 419/366 *» Multi-PI second trimester | * YES * Multivariate association also
97) * Multi-PI second trimester: | with hepatitis C
* Multi-PI third trimester 2.24 (1.22-4.12)
(146) * Multi-P! third trimester:
2.81(1.46-5.39)
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Table 5. Results of Studies Assessing the Association Between Antiretroviral Regimens and Preterm
Delivery (page 2 of 4)

Total Number

. . Types of ARV Association Noted
Study Location(s); | of Pregnancies/ .
Regimens Compared Between ARV Notes
Dates of Study Total on ARV :
(Numbers) Regimens and PTD
Drugs
United States; 8,793/6,228 + Mono (2,621) * YES (compared with dual) | « Lack of antepartum ARV also
1989-2004° + Dual (1,044) * Multi-PI associated with associated with PTD
* Multi-no PI (1,781) PTD: 1.21 (1.04-1.40) + PTD and LBW decreased over
* Multi-P1 (782) time.
United Kingdom, 5,009/4,445 * Mono/dual (1,061) * YES (compared with + Similar increased risk with PI
Ireland; 1990-2005 * Multi-NNRTI or multi-PI mono/dual) or no-PI multi
(3,384) * Multi: 1.51 (1.19-1.93) + No association with duration
of use
Germany, Austria; 183/183 + Mono (77) * YES (compared with N/A
1995-20018 *Dual (31) mono)
* Multi-PI (21) * Multi-PI: 3.40 (1.13-10.2)
* Multi-NNRTI (54)
United States; 2002- | 777/777 * Mono (6) * NO (compared Pl with all | « All started ARV during
2007 * Dual (11) non-PI) pregnancy.
* Multi-no PI (202) * Multi-PI: 1.22 (0.70-2.12) | * Analyzed only spontaneous
* Multi-PI (558) PTD
Swiss Mother and 1,180/941 + Mono (94) * YES (compared withno | * No association of mono/dual
Child HIV Cohort * Dual (53) ARV) with PTD compared with no
Study; 1985-2007° * Multi (P1 or no PI) (409) * Multi: 2.5 (1.4-4.3) ARV
* Multi-PI (385) + No confounding by duration of
ARV or maternal risk factors
Botswana; 2006- 530/530 * LPV/r plus ZDV plus 3TC |+ YES + Secondary analysis of data
20081 (267) * Multi-PI versus multi- from randomized, controlled
* ABC plus ZDV plus 3TC NRTI: 2.03 (1.26-3.27) clinical trial of ARV begun at
(263) 26-34 weeks for prevention of
perinatal transmission
+ All CD4 cell counts >200 cells/
mm?
Botswana; 2007- 4,347/3,659 * ARV, regimen unspecified | * NO + Observational; multi-ART
2010% (70) * No association between before conception associated
* Mono (2,473) multi-ART and very PTD with very-small-for-gestational-
* Multi, 91% NNRTI (1,116) | (<32 weeks’ gestation) age and maternal hypertension
during pregnancy
Spain; 1986-2010%° 519/371 + Mono/dual NRTI (73) * NO (compared with no + PTD associated with multi-
« All multi (298) ARV plus mono/dual) ARV given in second half of
* Multi-PI (178) + Spontaneous PTD not pregnancy and with prior PTD
associated with multi-
ARV or multi-PI before or
during pregnancy
Botswana; 2009- 9,504/7,915 * Mono (4,625) * YES (multi-ARV before * ART group classified by

2011"

« All multi (3,290)
« Multi-P1 (312)

and during pregnancy
compared to mono)
1.2(1.1-14)and 1.4
(1.2-1.8)

* YES (multi-PI compared
to multi-no P before
pregnancy 2.0 (1.1-3.6)

initiation before and during
pregnancy
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Table 5. Results of Studies Assessing the Association Between Antiretroviral Regimens and Preterm
Delivery (page 3 of 4)

Total Number

. . Types of ARV Association Noted
Study Location(s); | of Pregnancies/ .
Regimens Compared Between ARV Notes
Dates of Study Total on ARV :
(Numbers) Regimens and PTD
Drugs
France; ANRS French | 8,696/8,491 * Mono (950) * YES (multi-ARV + Patients on ART before
Perinatal Cohort + Dual (590) compared to mono) 1.69 and during pregnancy had
1990-20092 o Multi-PI (2,414) (1.38-2.07) increased rates of PTD
* YES (before conception
compared to during
pregnancy) 1.31 (1.11-
1.55)
United States; 2000~ | 183/183 * Multi-PI (183) + NO (no control group * SGArate 31.2%
2011% without ART) + NNRTI-based ART less likely
* Rate of PTD 18.6% to have SGA 0.28 (0.1-0.75)
United States; 2007- | 1,869/1,810 + Mono/dual (138) * YES (compared withno | N/A
2010" * Multi-NRTI (193) ARV in first trimester)
* Multi-NNRTI (160) * Multi-Pl in first trimester
* Multi-PI (1,319) vs. none in first trimester
* PTD 1.55 (1.16-2.07);
spontaneous PTD 1.59
(1.10-2.30)
Latin America; 1,512/1,446 * Multi-PI (907) * YES (when on ARVs at * ART for treatment rather
2002-2012" * Multi-non-PI (409) conception), PTD 1.53 than prophylaxis associated
+ Mono/dual (130) (1.11-2.09) with increased rates of LBW
* No ART or ART <28 days (<2,500 gm) infants, LBW 1.8
(66) (1.26-2.56)
* Multi-non-PI associated with
decreased risk of LBW 0.33
(0.14-0.74) and stillbirth 0.11
(0.04-0.34)
* Multi-PI associated with
decreased risk of stillbirth 0.14
(0.05-0.34)
Uganda; 2009-2012* | 356/356 o Multi-PI (LPV/r) (179) + NO (no control group * Trend in increased PTD among
* Multi-non-PI (EFV) (177) without ART) women starting ART 24-28
week GAwas NS, aOR 1.76
(0.96-3.23)
Italy; 1997-2013% 158/158 + Mono/dual (27) + NO (no control group * PTD rate was 17% for
o Multi-PI (114) without ART) this cohort, trend towards
* Multi-non-PI (17) association with longer
duration of ART 2.82 (0.35-
8.09)
Canada; 1988-2011" | 589/530 * Multi-non-boosted PI * YES (compared to multi- | « Highest risk of PTD among
(220) non boosted PI) 2.01 women not taking ART
* Multi-boosted PI with (1.02-3.97) compared to non-boosted PI
ritonavir (144) * NO (non-PI compared group, 2.7 (1.2-6.09)
* Multi-non-PI (166) to non-boosted PI) 0.81
+ Mono (77) (0.4-1.66)
*No ART (59)
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Table 5. Results of Studies Assessing the Association Between Antiretroviral Regimens and Preterm
Delivery (page 4 of 4)

Total Number

2011

+ Mono (1,768)
* No ART (452-excluded)

pregnancy vs Mono, 1.24
(1.05-1.47))

* VPTD, YES (Multi before
pregnancy vs Mono, 1.42
(1.02-1.99)

+ NO (Multi during
pregnancy compared to
Mono, 0.85 (0.7-1.02)

. . Types of ARV Association Noted
Study Location(s); | of Pregnancies/ .
Regimens Compared Between ARV Notes
Dates of Study Total on ARV :
(Numbers) Regimens and PTD
Drugs
United Kingdom; 493/493 * Multi-PI LPV/r + NO (comparing two PI- * Rate of PTD 13% among
2007-2012% * Multi-PI ATV/r based regimens) aOR women who conceived on ART
1.87 (0.93-3.75) and 14% among women who
started ART during pregnancy.
* In multivariate analysis, a
history of PTD was associated
with recurrent PTD, aOR 5.23
(1.91-14.34)
Republic of the 188/188 * Multi-non-PI, EFV-based | * NO (comparing EFV 13% | * Rate of PTD 11%, no
Congo; 2007-2012% (31) vs NPV 10%) difference between study
* Multi-non-PI, NVP-based groups
(146) * LBW increased in EFV group
(33% vs 16%, P = 0.04).
+ Stillbirth rate 4% (8/188)
Tanzania; 2004— 3,314/2,862 * Multi (1,094) * YES (Multi before * Rate of PTD 29%; women who

conceived on ART more likely
to have PTD compared to
women on AZT monotherapy.

* Pregnancy-induced
hypertension associated with
PTD, 1.25 (1.03-1.51)

Key to Acronyms: 3TC = lamivudine; ABC = abacavir; ARV = antiretroviral; BMI = body mass index; dual = two ARV drugs; LBW = low birth
weight; mono = single ARV drug; multi = three or more ARV drugs; multi-Pl = combination ARV with PI; NNRTI = non-nucleoside reverse
transcriptase inhibitor; NRTI = nucleoside reverse transcriptase inhibitor; Pl = protease inhibitor; PTD = preterm delivery; VPTD= very preterm

delivery
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Recommendations for Use of Antiretroviral Drugs during Pregnancy: Overview (Last updated
October 26, 2016; last reviewed October 26, 2016)

Panel’s Recommendations

* Multiple factors must be considered when choosing an antiretroviral (ARV) drug regimen for a pregnant woman, including comorbidities,
convenience, adverse effects, drug interactions, resistance testing results, pharmacokinetics (PK), and experience with use in
pregnancy (Alll).

+ In general, the same regimens as recommended for treatment of non-pregnant adults should be used in pregnant women if appropriate
drug exposure is achieved in pregnancy, unless there are known adverse effects for women, fetuses, or infants that outweigh benefits
(Al).

+ In most cases, women who present for obstetric care on fully suppressive ARV regimens should continue their current regimens (Alll).

+ PK changes in pregnancy may lead to lower plasma levels of drugs and necessitate increased dosages, more frequent dosing, or
boosting, especially of protease inhibitors (All).

Rating of Recommendations: A = Strong; B = Moderate; C = Optional

Rating of Evidence: | = One or more randomized trials with clinical outcomes and/or validated laboratory endpoints; Il = One or more well-
designed, nonrandomized trials or observational cohort studies with long-term clinical outcomes; Il = Expert opinion

This section provides an overview of the key clinical and pharmacokinetic (PK) issues relevant to the
selection of specific antiretroviral (ARV) drugs for use in pregnancy. Specific recommendations for women
who have never received ARV drugs (ARV-naive women), for women who are currently receiving ARV
drugs, and for women with previous (but not current) ARV use are listed in the three sections that follow
this overview. Table 6 provides specific information about recommended ARV's when initiating ART in
treatment-naive pregnant women, and Table 8 provides dosing and PK data.

ARV drug recommendations for HIV-infected pregnant women have been based on the concept that drugs of
known benefit to women should not be withheld during pregnancy unless there are known adverse effects to
the mother, fetus, or infant, and these adverse effects outweigh the benefits to the woman (or unless adequate
drug levels are not likely to be attained during pregnancy).! Pregnancy should not preclude the use of optimal
drug regimens. The decision about which ARV drug to use during pregnancy should be made by a woman
after discussing with her health care provider the known and potential benefits and risks to her and her fetus.

The Panel on Treatment of HIV-Infected Pregnant Women and Prevention of Perinatal Transmission (the
Panel) reviews clinical trial data published in peer-reviewed journals and data prepared by manufacturers for
Food and Drug Administration review related to treatment of HIV-infected adult women, both pregnant and
non-pregnant. The durability, tolerability, and simplicity of a medication regimen are particularly important
for ensuring adherence and preserving future treatment options. Regimen selection should be individualized
and the following factors should be considered:

» Potential teratogenic effects and other short- and long-term adverse effects on fetuses or newborns
including preterm birth, mutagenicity, and carcinogenicity,

» Experience with use in pregnancy,

* Potential drug interactions with other medications,

» Results of genotypic resistance testing and prior ARV exposure,

* PK changes in pregnancy,

» Potential adverse maternal drug effects, especially those that may be exacerbated during pregnancy,

*  Comorbidities,
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* Ability of patient to adhere to regimen, and
» Convenience.
Information used by the Panel for recommendations on specific drugs or regimens for pregnant women includes:

» Data from randomized clinical trials and prospective cohort studies that demonstrate durable viral
suppression as well as immunologic and clinical improvement;

* Incidence rates and descriptions of short- and long-term drug toxicity of ARV regimens, with special
attention to maternal toxicity and potential teratogenicity and fetal safety;

» Specific knowledge about drug tolerability and simplified dosing regimens;

* Known efficacy of ARV drug regimens in reducing perinatal transmission of HIV;
* PK (drug exposure) data during the pregnancy;

» Data from animal teratogenicity studies; and

* Antiretroviral Pregnancy Registry (and other post-marketing surveillance) data.?
Categories of ARV regimens include:

*  Preferred: Drugs or drug combinations are designated as preferred for initiating ART in ARV-naive
pregnant women when clinical trial data in adults have demonstrated optimal efficacy and durability
with acceptable toxicity and ease of use; pregnancy-specific PK data are available to guide dosing; and
no established association with teratogenic effects (from animal and/or human studies) or clinically
significant adverse outcomes for mothers, fetuses, or newborns have been reported. Drugs in the preferred
category may have toxicity or teratogenicity concerns based on non-human data that have not been
verified or established in humans. Therefore, it is important to read the full discussion of each drug in the
Perinatal Guidelines before administering any of these medications to your patients (also see Appendix B:

Supplement: Safety and Toxicity of Individual Antiretroviral Agents in Pregnancy).

* Alternative: Drugs or drug combinations are designated as alternatives for initial therapy in ARV-naive
pregnant women when clinical trial data in adults show efficacy, but one or more of the following conditions
apply: experience in pregnancy is limited; data are lacking on teratogenic effects on the fetus; or the drug or
regimen is associated with dosing, tolerability, formulation, administration, or interaction issues.

* Insufficient Data to Recommend: The drugs and drug combinations in this category are approved
for use in adults, but lack pregnancy-specific PK or safety data or such data are too limited to make a
recommendation for initiating ART in ARV-naive pregnant women.

* Not Recommended: Drugs and drug combinations listed in this category are not recommended for initial
therapy in pregnant women because of inferior virologic response, potentially serious maternal or fetal safety
concerns, or pharmacologic antagonism or are not recommended for ARV-naive populations regardless of
pregnancy status. While this section pertains primarily to initiating ARVs, Table 6 also includes information
on medications that should be stopped due to toxicity in women who become pregnant.

In pregnant women, as in non-pregnant adults, ART with at least three agents is recommended.
Recommendations for choice of ARV drug regimen during pregnancy must be individualized according

to a pregnant woman’s specific ARV history, the results of drug-resistance assays, and the presence of
comorbidities. Women receiving ART may become pregnant and present for obstetric care. In general, women
who are already on a fully suppressive regimen should continue their regimens. Key exceptions include
medications with high risk for toxicity in pregnancy (didanosine, stavudine, and treatment-dose ritonavir;
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see Table 6). Other HIV-infected women may not be receiving ART at the time they present for obstetrical
care. Some women have never received ARV drugs in the past and some may have been treated in previous
pregnancies. Specific recommendations for each type of patient are described in the following three sections:
HIV-Infected Women Who Have Never Received Antiretroviral Drugs (ARV-naive); HIV-Infected Pregnant
Women Who Are Currently Receiving Antiretroviral Therapy; and HIV-Infected Pregnant Women Who
Have Previously Received Antiretroviral Treatment or Prophylaxis but Are Not Currently Receiving Any
Antiretroviral Medications.

For ARV-naive women, an ART regimen including two nucleoside reverse transcriptase inhibitors (NRTIs)
combined with a ritonavir-boosted protease inhibitor (PI) or an integrase inhibitor is preferred (Table 6).

Nucleoside Reverse Transcriptase Inhibitors and Pregnancy

There are two preferred NRTI combinations for use in ARV-naive pregnant women: abacavir in combination
with lamivudine, and tenofovir disoproxil fumarate (TDF) in combination with emtricitabine (or with
lamivudine).

Abacavir/lamivudine is the NRTI component in some Preferred regimens for non-pregnant adults. It offers
the advantage of once-daily dosing and is well tolerated in pregnancy.® Testing for the HLA-B*5701 allele
should be performed and documented as negative before starting abacavir, and women should be educated
about symptoms of hypersensitivity reactions.

TDF with emtricitabine or lamivudine is the NRTI component in some Preferred regimens for non-
pregnant adults. Based on extensive experience with use in pregnancy, once-daily dosing, enhanced activity
against hepatitis B, and less frequent toxicity compared to zidovudine/lamivudine, it is considered a Preferred
combination in pregnancy. Although there have been concerns about bone and growth abnormalities in
infants exposed to TDF in utero, the duration and clinical significance of study findings require further
evaluation (see Tenofovir Disoproxil Fumarate).*

Zidovudine/lamivudine is now an Alternative NRTI regimen for ARV-naive women, despite efficacy studies
in preventing perinatal transmission and extensive experience with safe use in pregnancy. This is because it
requires twice-daily dosing and is associated with higher rates of mild-to-moderate adverse effects, including
nausea, headache, and reversible maternal and neonatal anemia and neutropenia.

Women receiving didanosine or stavudine in pregnancy should be switched to Preferred or Alternative
NRTI regimens.

Safety and PK data about the use of tenofovir alafenamide in pregnancy are insufficient to recommend
initiation of this medication in pregnant women.

Mitochondrial Toxicity with Nucleoside Reverse Transcriptase Inhibitors

NRTIs are well-tolerated medications in general. However, NRTIs are known to induce some level

of mitochondrial dysfunction because the drugs have varying affinity for mitochondrial gamma DNA
polymerase. This affinity can interfere with mitochondrial replication, resulting in mitochondrial DNA
(mtDNA) depletion and dysfunction.>” Mitochondrial dysfunction is less common with currently
recommended NRTI agents than with older medications (didanosine, stavudine). Although several syndromes
linked to mitochondrial toxicity have been reported in ARV-exposed infants, their clinical significance
remains uncertain, and they are very likely to be outweighed by the importance of maternal and infant
ARV use to prevent perinatal HIV transmission.®® For pregnant women, uncommon but important clinical
disorders linked to mitochondrial toxicity include neuropathy, myopathy, cardiomyopathy, pancreatitis,
hepatic steatosis, and lactic acidosis; the latter two may be more common in women than in men.!®!" These
syndromes have similarities to two life-threatening syndromes that occur during pregnancy, most often
during the third trimester: the hemolysis, elevated liver enzymes, and low platelets (HELLP) syndrome,
and acute hepatic steatosis (with or without lactic acidosis). The frequency of HELLP syndrome or lactic
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acidosis and hepatic steatosis in pregnant HIV-infected women receiving NRTI drugs is unknown, but a
small number of cases have been reported, including several in which didanosine and stavudine were used in
combination during pregnancy. Nonfatal cases of lactic acidosis also have been reported in pregnant women
receiving combination didanosine/stavudine.'” Thus, clinicians should not prescribe combination didanosine/
stavudine for pregnant (or even non-pregnant) adults, and women becoming pregnant while receiving these
medications should switch to safer options (see above) (see Adult and Adolescent Guidelines).

Non-Nucleoside Reverse Transcriptase Inhibitors and Pregnancy

There are no preferred non-nucleoside reverse transcriptase inhibitors (NNRTIs) for use in ARV-naive
pregnant women.

Efavirenz is now an Alternative NNRTI for both pregnant and non-pregnant ARV-naive adults. Although
increasing data on use of efavirenz in pregnancy are reassuring with regard to neural tube defects, and it

is increasingly used in pregnancy worldwide, it is associated with dizziness, fatigue, vivid dreams and/or
nightmares, and increased suicidality risk.!*!* Efavirenz remains an Alternative agent for use in pregnancy,
and may be suitable for women who desire a once-daily fixed-dose combination regimen and who tolerate
efavirenz without adverse effect.

In prior guidelines, efavirenz use was not recommended before 8 weeks’ gestational age, because of concerns
regarding potential teratogenicity. Although this caution remains in the package insert information, recent
large meta-analyses have been reassuring that risks of neural tube defects after first-trimester efavirenz
exposure are not greater than those in the general population.'*!> Both British and World Health Organization
guidelines note that efavirenz can be used throughout pregnancy (see Teratogenicity and HIV-Infected

Pregnant Women Who Are Currently Receiving Antiretroviral Treatment). Importantly, women who become
pregnant on suppressive efavirenz-containing regimens should continue their current regimens.

As for all women, screening for both antenatal and postpartum depression is recommended; because
efavirenz may increase risk of depression and suicidality, this is particularly critical for women on efavirenz-
containing regimens.'¢

Rilpivirine may be used as part of an Alternative regimen for non-pregnant adults with pretreatment HIV
RNA <100,000 copies/mL and CD4 T lymphocyte (CD4) cell count >200 cells/mm?. There are sufficient
data from use in pregnancy to recommend it as an Alternative agent for ARV-naive pregnant women who
meet these same CD4 and viral load criteria. Nevirapine is not recommended for initial ART in ARV-naive
pregnant women or for non-pregnant adults because of greater potential for adverse events, complex lead-in
dosing, and low barrier to resistance. Etravirine is not recommended for ARV-naive non-pregnant patients,
and safety and PK data on etravirine in pregnancy are insufficient to recommend use of this NNRTI drug in
ARV-naive pregnant women.

Protease Inhibitors and Pregnancy

Atazanavir/ritonavir and darunavir/ritonavir are the Preferred PI drugs for use in ARV-naive pregnant
women, based on efficacy studies in adults and experience with use in pregnancy (see Table 8 for dosing
considerations). The Alternative PI is lopinavir/ritonavir, for which there are extensive clinical experience and
PK data in pregnancy, but which requires twice-daily dosing in pregnancy and frequently causes nausea and
diarrhea. PK data and extensive clinical experience exist for nelfinavir in pregnancy, but the rate of virologic
response to nelfinavir-based regimens was lower than lopinavir/ritonavir or efavirenz-based regimens in
clinical trials of initial therapy in non-pregnant adults. Because of its lower antiviral activity, nelfinavir use is
not recommended for initial ART in pregnancy. Saquinavir is not recommended for initial ART in ARV-naive
pregnant women because it requires a baseline electrocardiogram due to potential PR and QT prolongation, has
a high pill burden, and is not recommended for use in initial therapy for non-pregnant adults. Indinavir may be
associated with nephrolithiasis and has a higher pill burden than many other PI drugs; therefore, it is also n